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(54) BRAKING DEVICE FOR VEHICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve braking performance as the 
whole of a vehicle by moving brake fluid of a wheel cylinder of a first 
wheel approaching a road surface limit of two wheels of a piping 
system to the wheel cylinder of a second wheel which is remote 
from the road surface limit at the time of braking the vehicle. 
SOLUTION: This braking device is provided with two piping systems. 
When a brake pedal 1 is stepped, only a first pressure reduction n 
control valve 1 5 is made a communicated state and brake hydraulic * 
pressure of a first wheel cylinder 9 is rapidly reduced because first R 
and second pressure intensifying control valves 13, 14 are 
communicated states and a second pressure reduction control valve 
1 6 is in an interruption state when a wheel slip amount of a right 
front wheel FR is more than a reference value in a first piping 
system A, for instance. At this time, a pump 23 is driven, brake fluid 
is supplied from a reservoir 1 7 to a second wheel cylinder 1 1 
through a pipe line A1 and the hydraulic pressure is intensified. 
Thus, the right wheel FR does not fall into wheel lock and braking 
force of total of both the wheels is increased. 
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* NOTICES * 

OPO and XNPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The brake pedal operated by crew at the time of car braking, and a brake fluid pressure 
generating means to generate the brake fluid pressure according to actuation of this brake pedal, 1st 
wheel damping force generating means for the brake fluid pressure from this brake fluid pressure 
generating means to be transmitted, and to generate damping force for the 1st wheel, 2nd wheel damping 
force generating means for the brake fluid pressure from said brake fluid pressure generating means to 
be transmitted, and to generate damping force for the 2nd wheel, The 1 st duct which opens the said 
brake fluid pressure generating means, said 1st, and 2nd wheel damping force generating means for free 
passage, this — with a hold means by which the brake fluid in the 1st duct can be held, a decision means 
to judge whether said the 1st wheel and 2nd wheel approached the road surface limitation, respectively, 
and this decision means When said 1st wheel is judged to have approached the road surface limitation 
The 1st control means which holds the brake fluid in said brake fluid pressure generating means and said 
1 st wheel damping force generating means in coincidence through said 1 st duct at said hold means, The 
brake gear for cars characterized by equipping abbreviation coincidence with the suction regurgitation 
means which carries out the regurgitation of the brake fluid held in said hold means all over said 1 st duct 
when said 1 st control means is performed. 

[Claim 2] The brake pedal operated by crew at the time of car braking, and a brake fluid pressure 
generating means to generate the brake fluid pressure according to actuation of this brake pedal, 1st 
wheel damping force generating means for the brake fluid pressure from this brake fluid pressure 
generating means to be transmitted, and to generate damping force for the 1st wheel, 2nd wheel damping 
force generating means for the brake fluid pressure from said brake fluid pressure generating means to 
be transmitted, and to generate damping force for the 2nd wheel, The 1st duct which opens the said 
brake fluid pressure generating means, said 1st, and 2nd wheel damping force generating means for free 
passage, this ~ with a hold means by which the brake fluid in the 1st duct can be held, a decision means 
to judge whether said the 1st wheel and 2nd wheel approached the road surface limitation, respectively, 
and this decision means When said 1st wheel is judged to have approached the road surface limitation 
Through said 1 st duct with the 1 st control means which holds the brake fluid in said brake fluid pressure 
generating means and said 1 st wheel damping force generating means in coincidence at said hold means, 
and said decision means When said 2nd wheel is judged to have approached the road surface limitation 
The 2nd control means which holds the brake fluid in said brake fluid pressure generating means and 
said 2nd wheel damping force generating means in coincidence through said 1st duct at said hold means, 
The brake gear for cars characterized by equipping abbreviation coincidence with the suction 
regurgitation means which carries out the regurgitation of the brake fluid held in said hold means all 
over said 1st duct when said the 1st control means or said 2nd control means is performed. 
[Claim 3] The brake pedal operated by crew at the time of car braking, and a brake fluid pressure 
generating means to generate the brake fluid pressure according to actuation of this brake pedal, 1st 
wheel damping force generating means for the brake fluid pressure from this brake fluid pressure 
generating means to be transmitted, and to generate damping force for the 1 st wheel, 2nd wheel damping 
force generating means for the brake fluid pressure from said brake fluid pressure generating means to 
be transmitted, and to generate damping force for the 2nd wheel, The 1 st duct where it extends from said 
brake fluid pressure generating means, branch separation is carried out on the way, and each edge is 
connected to said 1 st and 2nd wheel damping force generating means, this — with a hold means by 
which the brake fluid in the 1st duct can be held, and the 1st reflux duct where an end is connected to 
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said 1st wheel damping force generating means through said 1st duct, and the other end is connected to 
said hold means The 2nd reflux duct where an end is connected to said 2nd wheel damping force 
generating means through said 1st duct, and the other end is connected to said hold means, The 1st 
regulator valve which is arranged in said 1 st reflux duct, and opens for free passage and intercepts the 
1 st reflux duct concerned, With the 2nd regulator valve which is arranged in said 2nd reflux duct, and 
opens for free passage and intercepts the 2nd reflux duct concerned, a decision means to judge whether 
said the 1st wheel and 2nd wheel approached the road surface limitation, respectively, and this decision 
means When said 1st wheel is judged to have approached the road surface limitation When said 2nd 
wheel is judged to have approached the road surface limitation by the 1 st control means which controls 
said 1st regulator valve in the free passage condition from a cut off state, and said decision means The 
2nd control means which controls said 2nd regulator valve in the free passage condition from a cut off 
state, The brake gear for cars characterized by equipping abbreviation coincidence with the suction 
regurgitation means which carries out the regurgitation of the brake fluid held in said hold means all 
over said 1st duct when said the 1st control means or said 2nd control means is performed. 
[Claim 4] Said claims 1-3 characterized by making a judgment by said decision means based on the 
amount of wheel slips are the brake gears for cars of a publication either. 

[Claim 5] Said claims 1-3 characterized by making a judgment by said decision means based on a wheel 
slip addition value are the brake gears for cars of a publication either. 

[Claim 6] Said claims 1-3 characterized by making a judgment by said decision means based on slip 
ratio are the brake gears for cars of a publication either. 

[Claim 7] Said claims 1-3 characterized by making a judgment by said decision means based on wheel 
cylinder pressure are the brake gears for cars of a publication either. 

[Claim 8] Furthermore, said claims 1-7 characterized by having adjusted the brake fluid pressure in said 
wheel damping force generating means, and having the antiskid-control means which keeps a braking 
condition the optimal are the brake gears for cars of a publication either. 

[Claim 9] A brake fluid pressure generating means to generate the 1 st brake fluid pressure at the time of 
car braking, 1st wheel damping force generating means to generate wheel damping force for the 1st 
wheel in response to the brake fluid pressure from said brake fluid pressure generating means, 2nd wheel 
damping force generating means to generate wheel damping force for the 2nd wheel in response to the 
brake fluid pressure from said brake fluid pressure generating means,' The duct which opens said brake 
fluid pressure generating means and said 1st and 2nd wheel damping force generating means for free 
passage, Intercepting a flow of the brake fluid between said 1st wheel damping force generating means 
and said 2nd wheel damping force generating means The 1st reduced pressure means which 
decompresses the brake fluid pressure concerning said 1st wheel damping force generating means, this - 
with the suction regurgitation means which attracts the brake fluid to have decompressed with the 1st 
reduced pressure means, and carries out the regurgitation towards said 2nd wheel damping force 
generating means The brake gear for cars characterized by having a maintenance means to maintain this 
2nd brake fluid pressure when the brake fluid pressure in said 2nd wheel damping force generating 
means turns into the 2nd brake fluid pressure higher than said 1st brake fluid pressure with activation of 
this suction regurgitation means. 

[Claim 10] A brake fluid pressure generating means to generate the 1st brake fluid pressure at the time 
of car braking, 1st wheel damping force generating means to generate wheel damping force for the 1st 
wheel in response to the brake fluid pressure from said brake fluid pressure generating means, 2nd wheel 
damping force generating means to generate wheel damping force for the 2nd wheel in response to the 
brake fluid pressure from said brake fluid pressure generating means, The duct which opens the said 
brake fluid pressure generating means, said 1st, and 2nd wheel damping force generating means for free 
passage, Intercepting a flow of the brake fluid between said 1st wheel damping force generating means 
and said 2nd wheel damping force generating means The 1st reduced pressure means which 
decompresses the brake fluid pressure concerning said 1 st wheel damping force generating means, 
Intercepting a flow of the brake fluid between said 1st wheel damping force generating means and said 
2nd wheel damping force generating means The 2nd reduced pressure means which decompresses the 
brake fluid pressure concerning said 2nd wheel damping force generating means, The control means 
which performs one side of said 1st or 2nd reduced pressure means according to car-body behavior, At 
the time of activation of said control means, while was decompressed by the reduced pressure means for 
[ by the control means concerned ] control activation, and the decompressed brake fluid from a wheel 
damping force generating means is attracted. When the brake fluid pressure in the wheel damping force 
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generating means of said another side turns into the 2nd brake fluid pressure higher than said 1 st brake 
fluid pressure with activation of the suction regurgitation means which carries out the regurgitation 
towards the wheel damping force generating means of another side, and this suction regurgitation means 
The brake gear for cars characterized by having a maintenance means to maintain this 2nd brake fluid 
pressure. 

[Claim 1 1] Said control means is said brake gear for cars according to claim 10 characterized by having 
a load migration detection means to detect the load migration at the time of car braking as said car-body 
behavior. 

[Claim 12] It is said brake gear according to claim 1 1 for cars which said control means decompresses 
the brake fluid pressure concerning said wheel damping-force generating means of the wheel from 
which a touch-down load escapes based on the detection result of said load migration detection means, 
and is characterized by for said maintenance means to maintain the brake fluid pressure concerning a 
wheel damping-force generating means of a wheel to by_which said touch-down load which said 2nd 
brake fluid pressure boosted with the brake fluid for said reduced pressure increases. 
[Claim 13] The brake gear for cars according to claim 1 1 or 12 characterized by having a car-body 
decelerating detection means to detect the car-body deceleration at the time of car braking as said load 
migration detection means. 

[Claim 14] Said brake gear for cars according to claim 11 or 12 characterized by having a revolution 
condition detection means to detect the car revolution condition at the time of car braking as said load 
migration detection means. 

[Claim 15] A brake fluid pressure generating means to generate the 1st brake fluid pressure at the time 
of car braking, 1st wheel damping force generating means to generate wheel damping force for the 1st 
wheel in response to the brake fluid pressure from said brake fluid pressure generating means, 2nd wheel 
damping force generating means to generate wheel damping force for the 2nd wheel in response to the 
brake fluid pressure from said brake fluid pressure generating means, The duct which opens the said 
brake fluid pressure generating means, said 1 st, and 2nd wheel damping force generating means for free 
passage, A slip condition detection means to detect the slip condition of said 1st wheel and the 2nd 
wheel, According to said slip condition, with the antiskid-control means which carries out increase 
reduced pressure control of the brake fluid pressure concerning said 1st and 2nd wheel damping force 
generating means, and this antiskid-control means When reduced pressure of the brake fluid pressure 
concerning said 1 st or 2nd wheel damping force generating means is performed, the brake fluid for this 
reduced pressure is attracted. The brake gear for cars characterized by having a maintenance means to 
maintain this 2nd brake fluid pressure while forming the 2nd brake fluid pressure higher than said 1st 
brake fluid pressure all over said duct with activation of the suction regurgitation means which carries 
out the regurgitation, and this suction regurgitation means all over said duct. 

[Claim 1 6] Said maintenance means is arranged in said duct, and in case the 1 st brake fluid pressure in 
said brake fluid pressure generating means is a pressure higher than predetermined crease point pressure 
The brake fluid pressure of the wheel damping force generating means concerned is maintained to said 
2nd brake fluid pressure by carrying out pressure attenuation with a predetermined damping ratio at the 
time of a flow of the brake fluid from said one [ at least ] wheel damping force generating means side to 
said brake fluid pressure generating means. And from said brake fluid pressure generating means side, if 
few At the time of a flow of the brake fluid by the side of said ** one wheel damping force generating 
means And the thing substantially flowed without pressure attenuation in brake fluid at the time of a 
flow of the brake fluid from the wheel damping force generating means side concerned at the time of the 
1st brake fluid pressure in said brake fluid pressure generating means being below predetermined crease 
point pressure to said brake fluid pressure generating means Said brake gear for cars according to claim 
9 to 1 5 by which it is characterized. 

[Claim 1 7] Said maintenance means is said brake gear for cars according to claim 9 to 1 5 characterized 
by being the two position valve which is arranged in said duct, and opens for free passage and intercepts 
a flow of the brake fluid between said one [ at least ] wheel damping force generating means sides said 
brake fluid pressure generating means side. 

[Claim 18] It is the two position valve which said maintenance means is arranged in said duct, and **** 
and intercepts a flow of the brake fluid between said one [ at least ] wheel damping force generating 
means sides said brake fluid pressure generating means side, this two position valve ~ said antiskid- 
control means - the wheel damping force generating means of the 1 st wheel or the 2nd wheel - 
receiving — an increase - reduced pressure — control, when performing It considers as the cut off state 
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which intercepts a flow of the brake fluid between said brake fluid pressure generating means side and 
said wheel damping force generating means side, on the other hand — the wheel damping force 
generating means of the 1st wheel and the 2nd wheel ~ receiving - an increase - reduced pressure - 
control, when performing, or when said antiskid-control means is not performed Said brake gear for cars 
according to claim 15 characterized by considering as the free passage condition of permitting a flow of 
the brake fluid between said brake fluid pressure generating means side and said wheel damping force 
generating means side. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the brake gear for cars with which damping force is 

adjusted by crew f s brake pedal application about the brake gear for cars. 

[0002] 

[Description of the Prior Art] 

a) In order to control the slip condition to an optimum state when the slip condition of a wheel is 
detected and the slip condition of this wheel becomes more than predetermined as control at the time of 
car braking conventionally (for example, when slip ratio becomes beyond a reference value), the so- 
called antiskid control which reduces wheel cylinder pressure and adjusts damping force is known. 
[0003] Piping which supplies brake fluid pressure to the wheel cylinder of four wheels is prepared in the 
brake gear which performs the antiskid control mentioned above, and two piping extended from a master 
cylinder is adopted as it, for example like X piping or order piping from viewpoints, such as safety, as 
this piping. That is, the wheel cylinder of two wheels is connected to each piping network, respectively. 
[0004] b) Moreover, the antiskid-control equipment indicated by JP,61-202965,A is also known 
conventionally. This antiskid-control equipment connected the pump discharge to the wheel cylinder, 
and has realized the boost of hole cylinder pressure with the pump at the time of an antiskid control. 
Therefore, at the time of an antiskid control, unless wheel cylinder pressure becomes higher than master 
cylinder pressure, the brake fluid by the pump discharge does not flow to a master cylinder side, but the 
** dull feeling is improving. 

[0005] . 
[Problem(s) to be Solved by the Invention] However, it sets to the brake gear which performs an antiskid 
control with the structure of having piping mentioned above with the technique of said a. for example, 
when an inside wheel approaches a road surface limitation among one piping network at the time of 
revolution Since control which only reduces the master cylinder pressure of the wheel is only performed, 
the wheel lock of the wheel may be able to be prevented, but since brake fluid pressure would fall when 
seen in one piping network, there was a problem that damping force declined as total. 
[0006] So, in this invention, it sets it as the 1st purpose to offer the brake gear for cars which can 
improve the braking engine performance by adjusting the brake fluid pressure of the 1st and 2nd wheels 
in one piping network at the time of car braking, b) Moreover, in the technique of said a, since the duct 
21 and the check valve 31, the duct 30, and the check valve 34 were arranged, it was impossible in the 
conventional antiskid device, to have applied brake fluid pressure higher than master cylinder pressure 
to a wheel cylinder, as shown in above-mentioned Fig. 1 of an official report. 

[0007] Therefore, when an antiskid control is started, for example in one flower and wheel cylinder 
pressure is decompressed, the suction regurgitation with a pump discharges the decompressed brake 
fluid which flowed into the reservoir, and it is only making reduced pressure possible and it does not use 
decompressed brake fluid effectively. 

[0008] In view of such a point, by this invention, other rings are boosted more highly than master 
cylinder pressure, using effectively the brake fluid decompressed in one flower, and it sets it as the 2nd 
purpose to improve the stability of car-body behavior or to shorten a brake stopping distance. 
[0009] 

[Means for Solving the Problem] . 0 , 

a) In order to attain said 1st purpose, the configuration of invention of following claim 1-8 was adopted 
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there. That is, in invention of claim 1, crew's treading strength is transmitted to a brake fluid pressure 
generating means (for example, master cylinder) from a brake pedal, and generates brake fluid pressure. 
Through the 1st duct, this brake fluid pressure is applied to the 1st and 2nd wheel damping force 
generating means (for example, wheel cylinder), and damping force generates it in the 1st and 2nd 
wheels. 

[0010] And when the 1st wheel is judged to have approached the road surface limitation by the decision 
means, the brake fluid in a brake fluid pressure generating means and the 1st wheel damping force 
generating means is held in a hold means (for example, reservoir) through the 1st duct by the 1st control 
means at coincidence. Moreover, when the 1st control means is performed, the regurgitation of the brake 
fluid held in the hold means is carried out to abbreviation coincidence all over the 1st duct with a suction 
regurgitation means (for example, pump). 

[001 1] That is, in this invention, when one wheel (the 1st wheel) reaches a road surface limitation 
between two wheels of one piping network, brake fluid was missed to the reservoir from the 1st duct 
which is open for free passage to the wheel cylinder of the 1st wheel, the wheel cylinder pressure of the 
1st wheel was reduced temporarily, and it has prevented that the 1st wheel reaches a road surface 
limitation, for example. Since brake fluid is attracted from a reservoir to it and coincidence and the 1st 
duct is supplied with the pump at them, the wheel cylinder pressure of the wheel (the 2nd wheel) of 
another side can be increased, by this, since the damping force of the 2nd wheel increases, it can set for 
one piping network ~ the damping force as total, as a result the car whole - the damping force to kick 
will improve. 

[0012] That is, in this invention, since the brake fluid of the wheel cylinder of the 1st wheel approaching 
a road surface limitation is movable to the wheel cylinder of the 2nd (far from road surface limitation) 
wheel of another side in simple for example, damping force can be heightened as a whole. 
[0013] Moreover, since master cylinder pressure is also temporarily reduced in case brake fluid is held 
in a reservoir, pedal reaction force decreases. Therefore, since it moves in the direction in which a brake 
pedal is pushed in, and it can come to it, simultaneously pumping with a pump is performed even if 
crew's treading-in condition is fixed, only this part to have been pushed in will increase further and, as 
for the wheel cylinder pressure of the 2nd wheel, damping force will increase by it. 
[0014] In addition, in the pump discharge in the condition that a brake pedal is pushed in, since pedal 
reaction force (feeling of plate pressure) is hardly given to crew, it is not influenced by pedal reaction 
force (for example, a brake pedal putting back admiration). Especially in invention of claim 2, when the 
1st wheel is judged to have approached the road surface limitation by the decision means, the brake fluid 
in a brake fluid pressure generating means and the 1st wheel damping force generating means is held in 
coincidence through the 1st duct by the 1st control means at a hold means. When similarly the 2nd 
wheel is judged to have approached the road surface limitation by the decision means, the brake fluid in 
a brake fluid pressure generating means and the 2nd wheel damping force generating means is held in 
coincidence through the 1st duct by the 2nd control means at a hold means. 

[0015] And when the 1st control means or 2nd control means is performed, the regurgitation of the brake 
fluid held in the hold means is carried out to abbreviation coincidence all over the 1st duct with a suction 
regurgitation means. That is, in this invention, since brake fluid is missed from the wheel cylinder of 
each wheel to a reservoir and wheel cylinder pressure is reduced when each wheel reaches a road surface 
limitation for example, it can prevent resulting in a wheel lock for every wheel. Since the wheel cylinder 
pressure of the wheel of the side by which the 1st control means or 2nd control means is not performed 
since the regurgitation of the brake fluid is carried out to the 1st duct with a pump can be made to 
increase and it can raise the damping force of the wheel with it, the damping force of a car can be 
improved as total. 

[001 6] Especially in invention of claim 3, when the 1 st wheel is judged to have approached the road 
surface limitation by the decision means, the 1st regulator valve is controlled by the 1st control means in 
the free passage condition from a cut off state, the 1st reflux duct is opened, and the brake fluid in a 
brake fluid pressure generating means and the 1st wheel damping force generating means is held in 
coincidence at a hold means. When similarly the 2nd wheel is judged to have approached the road 
surface limitation by the decision means, the 2nd regulator valve is controlled by the 2nd control means 
in the free passage condition from a cut off state, the 2nd reflux duct is opened, and the brake fluid in a 
brake fluid pressure generating means and the 2nd wheel damping force generating means is held in 
coincidence at a hold means. 

[0017] And when the 1st control means or 2nd control means is performed, the regurgitation of the brake 
http ://w ww4 . ipdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ejj e 1 2/2 8/2006 



JP, 10-3 10045, A [DETAILED DESCRIPTION] 



Page 3 of 17 



fluid held in the hold means is carried out to abbreviation coincidence all over the 1st duct with a suction 
regurgitation means. That is, in this invention, since the 1st regulator valve or 2nd regulator valve is 
driven, for example, brake fluid is missed from the wheel cylinder of each wheel to a reservoir and 
wheel cylinder pressure is reduced when each wheel reaches a road surface limitation, it can prevent 
resulting in a wheel lock for every wheel. Since the wheel cylinder pressure of the wheel of the side by 
which the 1st control means or 2nd control means is not performed since the regurgitation of the brake 
fluid is carried out to the 1 st duct with a pump can be made to increase and it can raise the damping 
force of the wheel with it, the damping force of a car can be improved as total. 

[0018] In invention of claim 4, decision by the decision means can be performed based on the amount of 
wheel slips. Therefore, when the amount of wheel slips is beyond a predetermined value, it can be 
judged that the road surface limitation was approached. In invention of claim 5, decision by the decision 
means can be performed based on a wheel slip addition value. Therefore, when a wheel slip addition 
value is beyond a predetermined value, it can be judged that the road surface limitation was approached. 
[0019] In invention of claim 6, decision by the decision means can be performed based on slip ratio. 
Therefore, when slip ratio is beyond a predetermined value, it can be judged that the road surface 
limitation was approached. In invention of claim 7, decision by the decision means can be performed 
based on wheel cylinder pressure. Therefore, when wheel cylinder pressure is beyond a predetermined 
value, it can be judged that the road surface limitation was approached. 

[0020] In invention of claim 8, the brake fluid pressure in a wheel damping force generating means was 
adjusted, and it has the antiskid-control means which keeps a braking condition the optimal. Therefore, 
since an antiskid control can be performed to the wheel which reached the road surface limitation, there 
is an advantage that damping force improves. It is effective when moving brake fluid to the wheel 
cylinder of the wheel of another side from the wheel cylinder of one wheel, and resulting in a wheel lock 
only free cannot be prevented, as especially mentioned above. 

[0021] b) Moreover, in order to attain said 2nd purpose, the configuration of invention of following 
claim 9-18 was adopted. In invention of claim 9, the 1st wheel damping force generating means receives 
the brake fluid pressure from a brake fluid pressure generating means through a duct at the time of car 
braking, wheel damping force is generated for the 1st wheel, and the 2nd wheel damping force 
generating means receives the brake fluid pressure from a brake fluid pressure generating means through 
a duct, and generates wheel damping force for the 2nd wheel. Moreover, the 1st reduced pressure means 
decompresses the brake fluid pressure which starts the 1st wheel damping force generating means, 
intercepting a flow of the brake fluid between the 1st wheel damping force generating means and the 
2nd wheel damping force generating means, and a suction regurgitation means attracts the brake fluid to 
have decompressed with the 1st reduced pressure means, and it carries out the regurgitation towards the 
2nd wheel damping force generating means. 

[0022] And a maintenance means maintains this 2nd brake fluid pressure, when the brake fluid pressure 
in the 2nd wheel damping force generating means turns into the 2nd brake fluid pressure higher than the 
1st brake fluid pressure with activation of a suction regurgitation means. That is, in this invention, the 
brake fluid to have decompressed in the wheel cylinder by the side of one wheel is attracted, and the 
wheel cylinder by the side of the wheel of another side is supplied, the brake pedal according to crew 
even if by this stepping on - increase - even if there is nothing, the brake fluid pressure by the side of 
other rings is boosted more highly than master cylinder pressure, using effectively the brake fluid 
decompressed in one flower, the stability of car-body behavior can be raised or a brake stopping distance 
can be shortened. 

[0023] In invention of claim 10, the 1st wheel damping force generating means receives the brake fluid 
pressure from a brake fluid pressure generating means through a duct at the time of car braking, wheel 
damping force is generated for the 1st wheel, and the 2nd wheel damping force generating means 
receives the brake fluid pressure from a brake fluid pressure generating means through a duct, and 
generates wheel damping force for the 2nd wheel. The 1st reduced pressure means intercepting a flow of 
the brake fluid between the 1st wheel damping force generating means and the 2nd wheel damping force 
generating means Although the brake fluid pressure concerning the 2nd wheel damping force generating 
means is decompressed decompressing the brake fluid pressure concerning the 1 st wheel damping force 
generating means, and the 2nd reduced pressure means intercepting a flow of the brake fluid between the 
1st wheel damping force generating means and the 2nd wheel damping force generating means A 
control means performs one side of this 1st or 2nd reduced pressure means according to car-body 
behavior. 
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[0024] And while was decompressed by the reduced pressure means for [ by the control means ] control 
activation at the time of activation of a control means, and a suction regurgitation means attracts the 
decompressed brake fluid from a wheel damping force generating means. When discharge and a 
maintenance means become the 2nd brake fluid pressure with the brake fluid pressure higher than the 1st 
brake fluid pressure in the wheel damping force generating means of another side with activation of a 
suction regurgitation means towards the wheel damping force generating means of another side, this 2nd 
brake fluid pressure is maintained. 

[0025] That is, in this invention, activation of the 1st and 2nd reduced pressure means is switched by the 
control means according to car behavior, such as for example, a moderation condition and a revolution 
condition, therefore, car behavior, such as for example, a moderation condition and a revolution 
condition, — responding - a suitable braking force distribution — ** — since it can carry out and high 
damping force can therefore be realized in each ring, also in various operational status, damping force 
can be shortened effectively. 

[0026] The control means is equipped with a load migration detection means to detect the load migration 
at the time of car braking as car-body behavior, in invention of claim 1 1 . That is, since car behavior is 
correctly detectable for detecting load migration, more precise control can be performed. 
[0027] In invention of claim 12, a control means decompresses the brake fluid pressure concerning the 
wheel damping force generating means of the wheel from which a touch-down load escapes based on the 
detection result of a load migration detection means, and a maintenance means maintains the brake fluid 
pressure concerning a wheel damping force generating means of a wheel by which the touch-down load 
which the 2nd brake fluid pressure boosted with decompressed brake fluid increases. 
[0028] In this invention, the brake fluid pressure by the side of the wheel to which one load becomes 
small is reduced, and since the brake fluid pressure by the side of the wheel of another side is boosted 
and held, it can consider as a desirable braking force distribution. In invention of claim 13, if a car-body 
decelerating detection means to detect the car-body deceleration at the time of car braking of for 
example, an order G sensor etc. as a load migration detection means can be used and these sensors are 
used, load migration is correctly [ easily and ] detectable. 

[0029] In invention of claim 14, a revolution condition detection means to detect the car revolution 
condition at the time of car braking of the steering sensor which detects for example, a steering angle, a 
horizontal G sensor, etc. as a load migration detection means can be used. If these sensors are used, load 
migration is correctly [ easily and ] detectable. 

[0030] In invention of claim 15, the 1st wheel damping force generating means receives the brake fluid 
pressure from a brake fluid pressure generating means through a duct at the time of car braking, wheel 
damping force is generated for the 1st wheel, and the 2nd wheel damping force generating means 
receives the brake fluid pressure from a brake fluid pressure generating means through a duct, and 
generates wheel damping force for the 2nd wheel. 

[0031] Furthermore, if a slip condition detection means detects the slip condition of the 1st wheel and 
the 2nd wheel, an antiskid-control means will carry out increase reduced pressure control of the brake 
fluid pressure concerning the 1st and 2nd wheel damping force generating means according to the slip 
condition. And a suction regurgitation means attracts decompressed brake fluid, when reduced pressure 
of the brake fluid pressure concerning the 1st or 2nd wheel damping force generating means is 
performed by the antiskid-control means, and discharge and a maintenance means maintain the 2nd 
brake fluid pressure higher than the 1st brake fluid pressure formed with activation of a suction 
regurgitation means all over a duct. 

[0032] That is, in this invention, since allowances are in the wheel damping force which can demonstrate 
this wheel when the antiskid control of the wheel of the direction which is not a current controlled 
system is not carried out into the same piping network, the damping force of the wheel of the side by 
which an antiskid control is not carried out is improved using the decompressed brake fluid by the 
antiskid control. Thereby, since the damping force of the whole car improves, it is effective in a brake 
stopping distance being shortened. 

[0033] In invention of claim 1 6, in case the 1 st brake fluid pressure in a brake fluid pressure generating 
means is a pressure higher than predetermined crease point pressure as a maintenance means The brake 
fluid pressure of a wheel damping force generating means is maintained to the 2nd brake fluid pressure 
by carrying out pressure attenuation with a predetermined damping ratio at the time of a flow of the 
brake fluid from one [ at least ] wheel damping force generating means side to a brake fluid pressure 
generating means. And from a brake fluid pressure generating means side, if few At the time of a flow of 
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the brake fluid from the wheel damping force generating means side concerned at the time of the 1 st 
brake fluid pressure in the time of a flow of the brake fluid by the side of ** one wheel damping force 
generating means and a brake fluid pressure generating means being below predetermined crease point 
pressure to a brake fluid pressure generating means, without pressure attenuation substantially brake 
fluid A means to flow is employable. 

[0034] This is called the so-called proportional control valve, and, thereby, can realize effectively the 
function to hold differential pressure etc. In invention of claim 17, the two position valve which opens 
for free passage and intercepts a flow of the brake fluid between one [ at least ] wheel damping force 
generating means sides can be used a brake fluid pressure generating means side as a maintenance 
means. 

[0035] That is, the same function as invention of said claim 16 is realizable with 2 position-control valve 
which is not a proportional control valve. In invention of claim 18, the two position valve which **** 
and intercepts a flow of the brake fluid between one [ at least ] wheel damping force generating means 
sides is employable a brake fluid pressure generating means side as a maintenance means, especially 
this two position valve - an antiskid-control means - the wheel damping force generating means of the 
1 st wheel or the 2nd wheel — receiving — an increase ~ reduced pressure — control, when performing It 
considers as the cut off state which intercepts a flow of the brake fluid between a brake fluid pressure 
generating means side and a wheel damping force generating means side, on the other hand - the wheel 
damping force generating means of the 1st wheel and the 2nd wheel - receiving - an increase — 
reduced pressure — control - when performing, or when the antiskid-control means is not performed, it 
considers as the free passage condition of permitting a flow of the brake fluid between a brake fluid 
pressure generating means side and a wheel damping force generating means side. 
[0036] that is, this two position valve is based on an antiskid control to a wheels [ one of] side among 
the 1st and 2nd wheels - an increase - reduced pressure - control - since it considers as a cut off state 
when carried out, thereby, the wheel cylinder pressure in increase-and-decrease the ring of oppression 
can be held, moreover, both wheels - receiving - an increase - reduced pressure - control - since it 
considers as a free passage condition when performing, the antiskid-control engine performance can be 
improved, for example on low mu ways, such as Hikami. Furthermore, since it considers as a free 
passage condition when the antiskid control is not performed, the usual brakes operation is possible. 
[0037] Thus, by controlling actuation of a two position valve, according to the condition of an antiskid 
control, required brake fluid pressure can be secured appropriately and high damping force can be 
realized. 
[0038] 

[Embodiment of the Invention] Hereafter, an example (example) is given and the gestalt of suitable 
operation of the brake gear for cars of this invention is explained to a detail based on a drawing. 
(The 1st example) This example is an example which applied the brake gear for cars by this invention to 
the car of X piping equipped with each piping network of a forward right ring-left rear ring and a 
forward left ring-right rear ring in the front-wheel driven four-flower vehicle which can perform an 
antiskid control. 

[0039] a) Base and explain in the brake piping model Fig. which shows the basic configuration of a 
brake gear to drawing 1 first. In addition, in order to simplify explanation, a specific piping network (for 
example, a forward right ring and a left rear ring) is mentioned as an example, and the following 
explanation explains it. In drawing 1 , the brake pedal 1 into which an operator gets in case damping 
force is applied to a car is connected with the booster 3, and the treading strength and pedal travel which 
are added to a brake pedal 1 are transmitted to this booster 3. 

[0040] A master cylinder (M/C) 5 applies to the whole brake piping the brake fluid pressure which 
doubled the power with the booster 3, and equips this master cylinder 5 with the master reservoir 7 
which stores brake fluid. The master cylinder pressure (M/C **) generated in said master cylinder 5 is 
transmitted to the brake fluid in the 1 st piping network A which connects a master cylinder 5, the 1 st 
wheel cylinder (W/C) 9 which is arranged in the forward right ring FR and applies damping force to this 
wheel, and the 2nd wheel cylinder 1 1 which is arranged in the left rear ring RL and applies damping 
force to this wheel. Similarly, although transmitted also to the 2nd piping network which connects each 
wheel cylinder arranged in the forward left ring and the right rear ring, and a master cylinder 5, since the 
same configuration as the 1st piping network A is employable, master cylinder pressure is not explained 
in full detail. 

[0041] As a configuration of brake piping of said 1st piping network A, to the forward right ring FR side 
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Duct Ala which opens a master cylinder 5 and the 1st wheel cylinder 9 for free passage, The solenoid 
valve (1st boost control valve) 13 which carries out closing motion control of the duct Ala, and the 1st 
boost control valve 13 and the check valve 19 prepared in juxtaposition, It has duct A2a which branches 
from the junction Bl between the 1st boost control valve 13 and the 1st wheel cylinder 9, and results in a 
reservoir 17, and the solenoid valve (the 1st reduced pressure control valve = the 1st regulator valve) 15 
which carries out closing motion control of the duct A2a. 

[0042] Moreover, duct Alb which opens a master cylinder 5 and the 2nd wheel cylinder 1 1 for free 
passage similarly to the left rear ring RL side, The solenoid valve (2nd boost control valve) 14 which 
carries out closing motion control of the duct Alb, and the 2nd boost control valve 14 and the check 
valve 21 prepared in juxtaposition, It has duct A2b which branches from junction B-2 between the 2nd 
boost control valve 14 and the 2nd wheel cylinder 11, and results in a reservoir 17, and the solenoid 
valve (the 2nd reduced pressure control valve = the 2nd regulator valve) 16 which carries out closing 
motion control of the duct A2b. In addition, duct Ala and Alb are named a duct Al generically. 
[0043] Furthermore, it has each control valves 13-16, duct A3 from the reservoir 17 (it is open for free 
passage to a master cylinder 5) to [ juxtaposition ] the junction B3 of a duct Al, the pump 23 that is 
formed in duct A3 and pumps up brake fluid from a reservoir 17 to a duct Al side, and the check valves 
25 and 27 prepared in the upstream and the downstream of a pump 23. 

[0044] For brake piping mentioned above, in performing an antiskid control to the forward right ring FR 
and the left rear ring RL, by closing motion control of each control valves 13-16, it is set as the condition 
of a boost of common knowledge of each wheel cylinder pressure, maintenance, or reduced pressure, 
and adjusts damping force. 

[0045] Especially, in this example, by driving each reduced pressure control valves 15 and 16 and a 
pump 23, brake fluid is moved between the 1st and 2nd wheel cylinders 9 and 1 1, and control 
(adjustment control is called below) which adjusts each wheel cylinder pressure (the 1st and 2nd wheel 
cylinder pressure is called below) is performed so that it may mention later. In that case, both the boosts 
control valves 13 and 14 are off, the duct Al is opened for free passage, and while turning on the 
reduced pressure control valves 15 and 16 by the side of one of the wheels near a road surface limitation 
and making a duct A2 open for free passage, control which drives a pump 23 is performed. 
[0046] b) Next, explain the electric configuration of this example. Said antiskid control, adjustment 
control, etc. are performed by the electronic control (ECU) 30 shown in drawing 2 . This ECU30 is 
constituted as a microcomputer equipped with well-known CPU30a, ROM30b, RAM30c, 30d of I/O 
sections, bus-line 30e, etc. 

[0047] The sensor 33 and the W/C ** sensor 35 which detects the wheel cylinder pressure for every 
wheel are connected to 30d of said I/O sections whenever [ stop switch / which detects having got into 
the brake pedal 1 and having changed into the car braking condition substantially / 3 1, and wheel speed / 
which detects whenever / wheel speed / for every wheel ]. Moreover, the 1st and the 2nd boost control 
valve 13 and 14, the 1st and the 2nd reduced pressure control valve 15 and 16, and a pump 23 are 
connected to 30d of I/O sections. 

[0048] c) Next, explain the control processing performed by this ECU30. 

** Explain first the control processing which starts an antiskid control based on the flow chart of 
drawing 3 . Clearing a flag at step 100 of drawing 3 etc. processes well-known condition initial setting. 
[0049] At continuing step 110, VW is computed [ whenever / wheel speed / of each wheel ] whenever 
[ wheel speed / of each wheel ] based on the signal from a sensor 33. At continuing step 120, Vs is 
calculated [ whenever / each wheel speed ] whenever [ presumed car-body-speed ] based on the greatest 
thing of the VW(s), for example, applying a predetermined guard. 

[0050] At continuing step 130, slip ratio SW is computed [ whenever / Vs and each wheel speed ] for 
every wheel from the following type (1) based on VW whenever [ presumed car-body-speed ]. 
SW= (Vs-VW)/Vs -(1) 

At continuing step 140, the stop switch 31 judges whether it got into it being [ 1 ] ON, i.e., a brake pedal. 
Here, if affirmative judgment is carried out, it will progress to step 150, and if negative judgment is 
carried out on the other hand, this processing will once be ended. 

[005 1 ] At step 1 50, the slip ratio SW in the wheel used as a controlled system judges whether it is the 
condition that it should perform that it is beyond a predetermined value, i.e., an antiskid control. Here, if 
affirmative judgment is carried out, it will progress to step 160, and if negative judgment is carried out 
on the other hand, this processing will once be ended. 

[0052] Since the conditions which start an antiskid control were filled with step 160, the flag ABSF 
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which shows that it is among an antiskid control is set to 1 . The antiskid control of the common 
knowledge which drives each boost control valves 13 and 14 and reduced pressure control valves 15 and 
16, and controls wheel cylinder pressure by continuing step 170 according to the wheel of a controlled 
system is performed, and this processing is once ended. 

[0053] ** Next, explain the adjustment control which is the important section of this example based on 
the flow chart of drawing 4 . Here, the example which performs adjustment control based on the amount 
Xs of wheel slips is explained. Well-known condition initial setting is processed at step 200 of drawing 
4 . 

[0054] At continuing step 210, VW is computed [ whenever / wheel speed / of each wheel ] whenever 
[ wheel speed / of each wheel ] based on the signal from a sensor 33. In addition, VW may use that for 
which it asked at said step 1 10 as it is whenever [ this wheel speed ]. At continuing step 220, Vs is 
calculated [ whenever / each wheel speed ] whenever [ presumed car-body-speed ] based on the greatest 
thing of the VW(s), for example, applying a predetermined guard. In addition, Vs may use that for which 
it asked at said step 120 as it is whenever [ this presumed car-body- speed ]. 

[0055] At continuing step 230, the amount Xs of wheel slips is computed [ whenever / Vs and each 
wheel speed ] for every wheel from the following type (2) based on VW whenever [ presumed car-body- 
speed ]. 

Xs= (Vs-VW) - (2) 

At continuing step 240, it judges by whether said flag ABSF is 1, if it is judged here that it is among an 
antiskid control, it will return [ whether it is among a current antiskid control, and ] to said step 210, and 
if it is judged on the other hand that that is not right, it will progress to step 250. In addition, the 
judgment of whether to be among this antiskid control can also be omitted. At step 250, it judges 
whether the target wheel is approaching the road surface limitation by whether the amount Xs of wheel 
slips calculated at said step 230 is beyond the predetermined reference value KXs. Here, if it is judged 
that the road surface limitation is approached, it will progress to step 260, and if it is judged on the other 
hand that that is not right, it will return to said step 210. 

[0056] In addition, the timing which performs adjustment control sets this reference value KXs as the 
value which becomes earlier than the timing which performs an antiskid control. Therefore, since 
adjustment control is performed in advance of an antiskid control, it may not go into an antiskid control 
depending on the case. 

[0057] At step 260, since the wheel (the forward right ring FR is mentioned as an example, and the 
following explanation explains it) concerned was judged to approach the road surface limitation at said 
step 250, the 1st reduced pressure control valve 15 is changed into a free passage condition, brake fluid 
is missed from the 1st wheel-cylinder 9 grade to a reservoir 17 through the junction Bl of a duct Al, and 
the 1 st wheel cylinder pressure is reduced. By this, the forward right ring FR keeps away from a road 
surface limitation. 

[0058] At continuing step 270, a pump 23 is driven, brake fluid is pumped up from a reservoir 17, a duct 
Al is supplied through the branch point B3, and it returns to said step 210. Since the brake fluid supplied 
to the duct Al side since the 2nd boost control valve 14 by the side of the left rear ring RL was in the 
free passage condition and the 2nd reduced pressure control valve 16 was a cut off state at this time is 
supplied to the 2nd wheel cylinder 1 1 through duct Alb and the 2nd wheel cylinder pressure increases 
by it, the damping force of the left rear ring RL will increase. 

[0059] In addition, although the brake fluid supplied to the duct Al with the pump 23 is supplied not 
only to the 2nd wheel cylinder 1 1 but to the 1st wheel cylinder 9, since a certain amount of differential 
pressure produces brake fluid from the 1st wheel cylinder 9 in the condition of having missed to the 
reservoir 17, as a result, the 1st wheel cylinder pressure is reduced and the 2nd wheel cylinder pressure 
increases. 

[0060] d) Next, explain actuation of fluctuation of the brake fluid pressure by said adjustment control 
etc. based on the explanatory view of drawin g 5 . If it gets into a brake pedal 1 to a certain timing (time 
tl) as shown in drawing 5 , brakes will be applied to a wheel and the damping force of master cylinder 
pressure, the 1 st wheel cylinder pressure, the 2nd wheel cylinder pressure, and both the wheels in this 
piping network A will go up gradually. Although not illustrated in connection with this, VW falls 
whenever [ wheel speed ] and the amount Xs of wheel slips increases gradually. 
[0061] and - for example, - if the amount Xs of wheel slips exceeds a reference value KXs in the 
forward right ring FR (time t2) - the 1st and 2nd boost control valves 13 and 14 - a free passage 
condition - and since only the 1st reduced pressure control valve 15 drives the 2nd reduced pressure 
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control valve 1 6 and it is made into a free passage condition in a cut off state, brake fluid flows out of 
the 1st wheel -cylinder 9 side, and the 1st wheel cylinder pressure reduces it quickly. 
[0062] Since a pump 23 drives and brake fluid is supplied to a duct Al from a reservoir 17 at this time 
(time t2), most amount of that brake fluid is supplied to the 2nd wheel cylinder 1 1 , and the 2nd wheel 
cylinder pressure increases. Therefore, although the damping force of the sum total of both wheels 
declines by reduction of the 1st wheel cylinder pressure temporarily, since the 2nd wheel cylinder 
pressure increases after that, it will increase as a result. 

[0063] Thus, while considering that the forward right ring FR approached the road surface limitation, 
driving the 1st reduced pressure control valve 15 and missing brake fluid from the 1st wheel-cylinder 9 
side to a reservoir 1 7 when the amount Xs of wheel slips of each wheel is calculated and this amount Xs 
of wheel slips becomes beyond the reference value KXs for example, a pump 23 is made to drive and the 
2nd wheel cylinder pressure is raised in this example. 

[0064] Since it does not lapse into a wheel lock since the forward right ring FR keeps away from a road 
surface limitation, and the damping force of the left rear (still far from road surface limitation) ring RL is 
heightened on the other hand by it, the damping force of the whole car will be heightened as a result. 
Moreover, at the former, in such a case, the antiskid control of the forward right ring FR will be started 
immediately, by this example, although the operability according to crew only in the part is spoiled, 
since it keeps away from the condition of once going into an antiskid control by moving brake fluid, the 
operability by crew increases and there is an advantage that a drive feeling improves. 
[0065] In addition, in the comparison with the reference value set as the larger value than a reference 
value KXs, when the wheel of a controlled system is judged to be a lock inclination, an antiskid control 
here forbids a flow of the brake fluid between [ from a master cylinder 5 ] wheel cylinders 9 so that 
wheel cylinder pressure can be decompressed enough, and points out the control or later which 
decompresses wheel cylinder pressure. 

[0066] Moreover, at the antiskid control which forbids a flow to a wheel cylinder 9 from a master 
cylinder 5, although it is only the feeling of a kickback by the pump discharge, since master cylinder 
pressure also falls with reduced pressure of wheel cylinder pressure, after crew f s pedal feeling has the 
feeling of drawing in of a brake pedal 1 , by the adjustment control in this example, the feeling of a 
kickback by cutoff of a pump discharge and the 2nd reduced pressure control valve 16 starts it. That is, 
although it becomes a feeling of plate pressure and the kickback by the pump discharge occurs from this 
condition in an antiskid control since a flow of the brake fluid from a master cylinder 5 to a wheel 
cylinder 9 is forbidden at the time of reduced pressure, in the kickback after pedal drawing in by 
adjustment control, the inertia of pedal drawing in on a brake pedal 1 and crew's foot works, and a 
feeling of a kickback becomes small. Therefore, in such adjustment control, it is effective in the ability 
to improve crew ? s pedal feeling compared with the usual antiskid control. 

[0067] In addition, you may make it switch free passage cutoff of the 1st reduced pressure control valve 
15 to every predetermined time (for example, 20 mm/s) at step 260 in such adjustment control. If it does 
in this way, the enter lump more than predetermined [ of a brake pedal 1 ] can be controlled, and 
possibility that a pedal travel will become more than predetermined and a master piston (piston in a 
master cylinder 5) will carry out bottoming can be abolished as much as possible. In addition, also in the 
midst which is performing control which repeats free passage cutoff of only the 1st reduced pressure 
control valve 1 5 for every predetermined time interval in this way, if it seems that the slip condition gets 
worse, an antiskid control is performed, the 1st and 2nd boost control valve 13 and 14 is made into a cut 
off state, and sufficient amount of reduced pressure can be earned. 

[0068] Moreover, it may be made to perform the pump drive of step 270 from the set to the free passage 
condition of the 1st reduced pressure control valve 15 of step 260 first. That is, you may make it output 
the command which drives a pump 23 previously to a pump drive in consideration of predetermined 
time lag existing. In addition, like this example, before a pump discharge command, even if it performs 
the free passage command of the 1st reduced pressure control valve 15, since there is almost no time 
difference to command timing actually, a problem is not produced in the control of the brake pressure 
force itself. 

[0069] Furthermore, a car is not limited at the time of rectilinear propagation or revolution, but this 
example can be carried out. In addition, although it judged whether it was among an antiskid control in 
this example, without [ that is, ] judging this antiskid control, separately from an antiskid control, 
adjustment control may be judged and adjustment control may be carried out. 
(The 2nd example) Next, the 2nd example is explained. 
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[0070] As for this example, the point which is not equipped with the configuration to which an antiskid 
control is carried out differs from said 1st example greatly. In addition, explanation of the same part as 
said 1 st example is omitted or simplified, and the same thing uses the same number in a hard 
configuration. 

a) As shown in drawing 6 , in the 1st piping network A of brake piping of this example, the 1st and 2nd 
wheel cylinders 9 and 1 1, the 1st and the 2nd reduced pressure control valve 15 and 16, a reservoir 17, a 
pump 23, check valves 25 and 27, etc. are arranged. Since an antiskid control is not especially performed 
by this example, it does not have the boost control valve of said 1st example. 

[0071] Therefore, in this example, when each reduced pressure control valve 15 and 16 is in a free 
passage condition, in adjustment control, control which drives a pump 23 is performed, so that it may 
mention later. 

b) Next, explain adjustment control of this example based on the flow chart of drawing 7 . Here, the 
example used for the decision criterion of adjustment control of the wheel slip addition value AXs is 
explained. 

[0072] Well-known condition initial setting is processed at step 300 of drawing 8 . At continuing step 
310, VW is computed [ whenever / wheel speed / of each wheel ] whenever [ wheel speed / of each 
wheel ] based on the signal from a sensor 33. At continuing step 320, Vs is calculated [ whenever / each 
wheel speed ] whenever [ presumed car-body- speed ] based on the greatest thing of the VW(s), for 
example, applying a predetermined guard. 

[0073] At continuing step 330, the amount Xs of wheel slips is computed [ whenever / Vs and each 
wheel speed ] for every wheel from said formula (2) based on VW whenever [ presumed car-body- 
speed ]. At continuing step 340, the amount Xs of wheel slips is integrated and the wheel slip addition 
value (since the stop switch 21 serves as ON) AXs is computed. 

[0074] At continuing step 350, the wheel slip addition value AXs judges whether it is beyond the 
predetermined reference value KAXs that shows that the wheel (for example, the forward right ring FR) 
concerned approached the road surface limitation. If affirmative judgment is carried out here, it will 
progress to step 360, and if negative judgment is carried out on the other hand, it will return to said step 
310. 

[0075] At step 360, since it was judged that the forward right ring FR approached the road surface 
limitation, for example, the 1st reduced pressure control valve 15 is changed into a free passage 
condition. Thereby, since brake fluid is missed by the reservoir 17 from the 1st wheel cylinder 9, the 1st 
wheel cylinder pressure decreases. Thereby, the forward right ring FR keeps away from a road surface 
limitation. 

[0076] At continuing step 370, a pump 23 is driven, brake fluid is pumped up from a reservoir 17, a duct 
Al is supplied through the branch point B3, and it returns to said step 310. Although the brake fluid 
supplied to the duct Al side is not only supplied to the duct Ala side, but is supplied to the 2nd wheel 
cylinder 1 1 through duct Alb at this time, since the 2nd reduced pressure control valve 16 by the side of 
the left rear ring RL is a cut off state, the 2nd wheel cylinder pressure increases and the damping force of 
the left rear ring RL increases by it. 

[0077] Thus, when the wheel slip addition value AXs of each wheel is calculated and this wheel slip 
addition value AXs turns into beyond the reference value KAXs, while driving the 1st reduced pressure 
control valve 15 and pump 23 by the side of the forward right ring FR approaching a road surface 
limitation and reducing the 1st wheel cylinder pressure by it, the 2nd wheel cylinder pressure is made to 
increase in this example. 

[0078] Therefore, also in this example, the effectiveness that the damping force of the sum total of the 
right-and-left ring in the piping network A improves as well as said 1st example is done so. Especially, 
by this example, as a decision criterion of adjustment control, since the wheel slip addition value AXs is 
adopted, there is an advantage that the precision is high, as compared with the case where the amount Xs 
of wheel slips is adopted. 

[0079] In addition, it replaces with the configuration of this example, and it is effective even if it 
constitutes only one of the 1st reduced pressure control valve 15, duct A2a or the 2nd reduced pressure 
control valve 16, and the duct A2bs. For example, when the 1st reduced pressure control valve 15 and 
duct A2a are prepared, coexistence with the improvement in damping force of the left rear ring RL and 
lock prevention of the forward right ring FR is attained. It is possible to, realize improvement in 
damping force of the forward right ring FR, lock prevention of the left rear ring RL, and improvement in 
stability on the other hand, when the 2nd reduced pressure control valve 16 and duct A2b are prepared. 
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(The 3rd example) Next, the 3rd example is explained based on drawing 8 - drawing 1 2 . 

[0080] Drawing 8 shows the brake system configuration in this example. This brake system is a system 

of diagonal piping which constitutes the 1st piping network A from each wheel cylinders 41 and 42 of 

the forward right ring FR-left rear ring RL, and constitutes the 2nd piping network which is not 

illustrated in each wheel cylinder of the forward left ring floor line-right rear ring RR. 

[0081] In this system, it has the vacuum booster 44 which doubles the power using engine intake 

manifold negative pressure etc. in the pedal travel of a brake pedal 43 in which treading-in actuation is 

done by crew, or crew's treading strength, and master-cylinder-pressure PM is generated in a master 

cylinder 46 according to the output of a vacuum booster 44. In addition, a brake pedal 43 and master 

cylinder 46 grade constitute a brake fluid pressure generating means. 

[0082] Said master cylinder 46 is equipped with the original master reservoir 47, and the 1st piping 
network A and the 2nd piping network are prolonged independently from this master cylinder 46. In 
addition, since a configuration with same 1st piping network A and 2nd piping network is employable, 
illustration and explanation of the 2nd of a piping network are omitted. 

[0083] The 1st piping network A branched halfway and is equipped with the duct Al connected with the 
wheel cylinder (the 2nd) 42 by the side of the left rear ring RL, and the duct A2 connected with the 
wheel cylinder (the 1st) 41 by the side of the forward right ring FR. The actuator B for anti skids 
enclosed with a dotted line is formed in the 1st piping network A. This actuator B for anti skids is 
constituted by the pump 49 arranged so that the regurgitation of the brake fluid attracted from the 
reservoir 48 may be carried out to a duct A2, and the boost control valves 51 and 52 and the reduced 
pressure control valves (the 1st and the 2nd) 53 and 54 (the 1st and the 2nd). In addition, in the 
following explanation, distinction of the 1st and the 2nd of wheel cylinders 41 and 42, the boost control 
valves 51 and 52, and the reduced pressure control valves 53 and 54 is omitted. 
[0084] Said boost control valves 51 and 52 are arranged in ducts Al and A2, respectively, and let the 
valve element location of these boost control valves 51 and 52 be the free passage location of illustration 
in the time of a popular use brake. And when each boost control valves 51 and 52 receive an electric 
power supply from a predetermined power source of supply with the control signal from ECU60 (refer 
to drawing 1 1 ), each boost control valves 51 and 52 will be in ON condition, and each valve location 
will turn into a cutoff location. 

[0085] On the other hand, the reduced pressure control valves 53 and 54 are arranged in the duct which 
ties each wheel cylinders 41 and 42 and a reservoir 48, and usually let the valve location of each reduced 
pressure control valves 53 and 54 be the cutoff location of illustration in the time of a brake. The valve 
location of these reduced pressure control valves 53 and 54 turns into a cutoff location in ON condition 
which received the electric power supply, each [ these ] valves 51, 52, 53, and 54 - 2 port two position 
valve - it is - electromagnetism - it is constituted by the solenoid valve which a valve element moves 
with the magnetomotive force of a solenoid. 

[0086] Moreover, the proportional control valve 56 is arranged rather than the connection place of the 
pump discharge in a duct A2 at the master cylinder 46 side. The thing of the structure of the common 
knowledge arranged conventionally in the duct by the side of a rear wheel can be used for this 
proportional control valve 56. When master-cylinder-pressure PM becomes beyond the predetermined 
crease point pressure force P, how the former of this proportional control valve 56 is used decreases 
master-cylinder-pressure PM which is machine ** as shown in the one-point broken line of drawing 9 
with a predetermined damping ratio, and is made to flow to wheel cylinders 41 and 42. 
[0087] In this example, compared with the former, the adversative conjunction of the proportional 
control valve 56 of such an operation is carried out so that **** may become a wheel-cylinder 41 side. 
That is, as the continuous line of drawing 9 shows, master-cylinder-pressure PM and wheel cylinder 
pressure PW break, and in case it is beyond the point pressure force P, if a wheel-cylinder 41 side 
becomes higher than master-cylinder-pressure PM, it will decrease and flow with a predetermined 
damping ratio to a master cylinder 46 side. A proportional control valve 56 can hold more highly than 
master-cylinder-pressure PM the pressure by the side of a wheel cylinder 41 by this attenuation. 
[0088] As shown in drawing 10 , moreover, ECU (electronic control)60 It has well-known CPU60a, 
ROM60b, RAM60c, 60d of I/O sections etc., etc. While inputting a sensor 62 and the signal from 
steering sensor 64 grade which detects the angle of rotation omega of a steering 63 (refer to drawing 8 ) 
whenever [ stop switch 61 and wheel speed ] and performing various kinds of operations The signal for 
driving the boost control valves 51 and 52, the reduced pressure control valves 53 and 54, and pump 49 
grade is outputted. 
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[0089] Next, based on the flow chart of drawing 1 1 , the flows of control performed in ECU60 are 
explained. Flows of control start with ON actuation of the ignition switch which is not illustrated etc., 
and condition initial setting, such as various flags, is performed in step 400. 

[0090] At step 410, VW is calculated [ whenever / wheel speed ] whenever [ wheel speed / of each 
wheel ] based on the output signal from a sensor 63. At step 420, VB is calculated [ whenever / wheel 
speed / of each wheel ] whenever [ car-body-speed ] based on VW etc. In addition, as VB, the maximum 
of VW may be adopted whenever [ wheel speed ], for example, and Vs may be adopted [ whenever / this 
car-body-speed ] like said 1st example whenever [ presumed car-body-speed / which applied the 
predetermined guard to the maximum of VW whenever / wheel speed ]. 

[0091] At step 430, the wheel acceleration dVW of a controlled-system ring calculates. At step 440, the 
slip ratio SW of the controlled-system ring of the present flow is calculated [ whenever / VW and car- 
body-speed ] using said formula (1) based on VB etc. whenever [ wheel speed ]. At step 450, it is judged 
based on the output signal from the stop switch 61 whether the stop switch 61 is in ON condition. When 
negative judgment is carried out here, it progresses to step 410, and return and when affirmative 
judgment is carried out on the other hand, it progresses to step 460. 

[0092] At step 460, it is judged whether the slip ratio SW of a controlled-system ring is more than 
predetermined slip ratio KS (for example, 15 - 20%). When negative judgment is carried out here, it 
progresses to step 410, and return and when affirmative judgment is carried out on the other hand, it 
progresses to step 470. 

[0093] At step 470, it is judged whether the wheel acceleration dVW of a controlled-system ring is a 
forward value (is it larger than 0 or not?). When affirmative judgment is carried out here, it progresses to 
step 480, and when negative judgment is carried out on the other hand, it progresses to step 490. At step 
480, in consideration of the moment of inertia of a wheel etc., a pulse boost is returned from this time to 
step 410 predetermined time or a predetermined pulse number deed, and after that noting that a return 
inclination has a slip of a controlled-system ring. 

[0094] In addition, in the time of carrying out the pulse boost of the wheel cylinder 42, the reduced 
pressure control valve 54 is the cutoff location of an OFF condition, and a pulse boost is control which 
energization to the boost control valve 52, and repeats free passage / cutoff location. [ for every 
predetermined time ] Moreover, it is [ control / so-called / holding a pressure / maintenance ] good in a 
predetermined time line before a pulse boost. 

[0095] On the other hand, at step 490, reduced pressure control of the brake fluid pressure concerning 
the wheel cylinder of a controlled-system ring is carried out, and it returns to step 410 after that noting 
that the slip condition of a controlled-system ring is excessive. For example, a controlled-system ring is 
the forward right ring FR, and if the slip condition of this forward right ring FR is excessive, the boost 
control valve 51 is turned on in an antiskid control, it will become a maintenance location, the reduced 
pressure control valve 53 will be turned on, and it will become a free passage location. Thereby, the 
brake fluid pressure currently applied to the wheel cylinder 41 carries out a reduced pressure flow 
towards a reservoir 48. In addition, while an antiskid control is started in this step 490, on a pump 49, it 
is started and energization begins to drive, and a drive is maintained till termination of an antiskid 
control. 

[0096] Next, based on drawing 12 and drawing 13 , the operation effectiveness by the control mentioned 
above is explained. In the timing diagram shown in drawing 12 , in the time amount tl at the time of car 
braking, if the wheel slip ratio SW becomes more than predetermined slip ratio KS and an antiskid 
control (ABS control) is started, reduced pressure control of the controlled-system ring of an antiskid 
control will be carried out to time amount t2. Under the present circumstances, if the wheel braking 
force distribution of an order ring is set up as car specification as shown in the one-point broken line of 
drawing 13 , a front wheel will lapse into a lock inclination previously. 

[0097] The continuous line shown in drawin g 13 is an ideal braking- force-distribution line. That is, if 
allocation of the wheel damping force in an order ring is on this allocation line, an order ring is the 
braking force distribution locked in coincidence. In addition, the wheel damping force of a front wheel 
and a rear wheel is different with the diameter of a wheel cylinder, or brake-friction-pad area, even if 
equivalent brake fluid pressure is applied to a wheel cylinder, but in order to simplify explanation here, 
if the brake fluid pressure concerning the wheel cylinder of each order ring is equivalent, suppose the 
wheel damping force of an order ring that the same wheel damping force is demonstrated. 
[0098] To this ideal braking- force-distribution line (continuous line), using an operation of a 
proportional control valve as shown with the one-point broken line of said drawing 9 , as the one-point 
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broken line of drawing 13 shows, an order braking force distribution is set up by the usual car. That is, in 
the range of the realistic wheel cylinder pressure PW, the wheel damping force ratio into which front- 
wheel damping force (front-wheel wheel cylinder pressure PW) demonstrates an axis of abscissa, and 
rear wheel damping force (rear wheel wheel cylinder pressure PW), then an order ring demonstrate an 
axis of ordinate is set to the front-wheel precedence lock side which is under surface than an ideal 
braking-force-distribution line. 

[0099] With such a configuration, an order braking force distribution is set up so that a front-wheel 
precedence lock may be carried out at the time of car braking. That is, it is set as the braking force 
distribution shown with the one-point broken line of drawing 13 . In this case, antiskid-control initiation 
of the forward right ring FR is carried out, if reduced pressure control is carried out, the brake fluid for 
this reduced pressure will be added to a rear wheel side, and the brake fluid pressure of a wheel cylinder 
42 will turn into the 2nd high brake fluid pressure from master-cylinder-pressure PM. 
[0100] That is, although the field beta in drawing 13 is a field for which the wheel damping force by the 
side of a rear wheel is insufficient as compared with an ideal braking force distribution, it can be 
compensated with the wheel damping force of the insufficiency of the rear wheel in this field beta with 
the decompressed amount of brake fluid of a front wheel, and can be brought close to an ideal braking 
force distribution. 

(The 4th example) Based on drawing 14 , the 4th example is explained below. 

[0101] The brake system shown in this drawing 14 consists of diagonal piping like the 3rd example. In 
addition, the same sign is given to what has the same operation effectiveness as each configuration in the 
brake system shown in drawing 8 , and explanation is omitted. Moreover, since the configuration and 
flows of control of ECU etc. of this example can adopt the same thing substantially with what was 
explained by above-mentioned drawing 10 and above-mentioned drawing 1 1 , they omit explanation. 
[0102] In the brake system shown in this drawing 14 , the duct A2 which extends from between the 
proportional control valves 56 by which the adversative conjunction was carried out to the master 
cylinder 46 is connected to the wheel cylinder 42 of the left rear ring RL. Moreover, the duct Al which 
extends from between a proportional control valve 56 and the deliveries of a pump 49 is connected to the 
wheel cylinder 41 of the forward right ring FR. 

[0103] Thus, it consists of this examples so that it may act contrary to [ the maintenance operation by the 
proportional control valve 56 / in an order ring ] the brake system shown in drawing 8 of said 3rd 
example. That is, the wheel cylinder 42 of the left rear ring RL receives only master cylinder pressure, 
and the wheel cylinder 41 of the forward right ring FR enjoys the brake fluid pressure by the amount of 
brake fluid at the time of the suction regurgitation of the decompressed brake fluid of a wheel cylinder 
42 being carried out with a pump 49 in addition to master cylinder pressure. Thus, a proportional control 
valve 56 is arranged so that it may have the maintenance operation which holds the brake fluid pressure 
concerning the wheel cylinder 41 by the side of a front wheel to the 2nd brake fluid pressure higher than 
master-cylinder-pressure PM. 

[0104] In this example, it is set as a braking force distribution before and after the dotted line of drawing 
13. shows. In this time, in case it is wheel-cylinder-pressure PW=KP (= master-cylinder-pressure PM) 
from which the wheel damping force of an order ring becomes more than predetermined, the wheel 
damping force by the side of a rear wheel exceeds a front-wheel side. Therefore, when wheel damping 
force is demonstrated above this brake fluid pressure KP, according to a road surface situation, a rear 
wheel side carries out a precedence lock rather than a front wheel (equivalent to Field alpha). 
[0105] Therefore, if such a braking- force-distribution setup is performed on the car, more than in 
predetermined master-cylinder-pressure PM=KP, an antiskid control will be performed in the wheel 
cylinder 42 by the side of a rear wheel, and reduced pressure control will be made. As for time amount 
tl, then the forward right ring FR, the condition that the antiskid control is not performed is assumed 
about time amount tl . [ in / for this time / drawing 12 ] 

[0106] Supposing reduced pressure control of a wheel cylinder 42 is made from time amount tl and the 
wheel acceleration dVW of the ring of a time amount t2 smell lever serves as a forward value, reduced 
pressure control will be ended and a pulse boost will be performed. In addition, if the antiskid control of 
the wheel-cylinder 41 side is not carried out between time amount tl-t2, the decompressed brake fluid of 
a wheel cylinder 42 is attracted by the pump 49 through a reservoir, and is breathed out towards a wheel 
cylinder 41 . Under the present circumstances, since the decompressed amount of brake fluid is added in 
the wheel cylinder 41 equipped with master-cylinder-pressure PM from the first, the 2nd brake fluid 
pressure higher than master-cylinder-pressure PM is formed. If master cylinder pressure breaks and this 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 12/28/2006 



JP, 10-3 10045, A [DETAILED DESCRIPTION] 



Page 13 of 17 



2nd brake fluid pressure is beyond the point pressure force P, it will be held according to an operation of 
a proportional control valve 56, and the pressure of a wheel cylinder 41 will become high rather than 
master-cylinder-pressure PM. 

[0107] Moreover, after the pulse boost of the wheel cylinder 42 of the ring for the antiskid control 
between time amount t2-t3 is carried out, in the time amount t3 from which the slip condition became 
more than predetermined, reduced pressure control is made again. The decompressed amount of brake 
fluid in this case is also breathed out by the wheel cylinder 41 by the side of the front wheel by which 
the antiskid control is not made, and the 2nd brake fluid pressure by the side of a wheel cylinder 41 
becomes still higher. In addition, since the proportional control valve 56 is arranged in the location 
where a pressure maintenance operation of a proportional control valve 56 acts only on the wheel 
cylinder 41 by the side of a front wheel when the pulse boost of the wheel cylinder 42 is carried out 
before time amount t2-t3 using master-cylinder-pressure PM, the 2nd brake fluid pressure is held, 
without changing. 

[0108] thus, the brake pedal 43 according to crew even if since sequential increase of the wheel cylinder 
pressure PW by the side of a front wheel is carried out at the 2nd brake fluid pressure according to the 
reduced pressure control by the side of a rear wheel — stepping on — increase — even if there is nothing, 
the wheel damping force by the side of a front wheel can be increased, and a brake stopping distance can 
be shortened. 

[0109] Moreover, if the wheel cylinder by the side of a front wheel is made higher than master-cylinder- 
pressure PM using the decompressed brake fluid of the wheel by the side of a rear wheel, possibility that 
a front wheel can also be made to go into an antiskid control will become high. Furthermore, when the 
wheel by the side of a rear wheel goes into an antiskid control, this rear wheel will demonstrate the 
maximum wheel damping force substantially. 

[01 10] In this case, the wheel by the side of a front wheel can be made to go into an antiskid control with 
the decompressed amount of brake fluid, and a front- wheel side can also demonstrate the maximum 
wheel damping force, and can improve the balance of the wheel damping force of an order ring. 
Therefore, the road surface reaction force and the side force of a car-body cross direction in an order 
ring can be made into the fixed range, an undershirt steer and an exaggerated steer can be avoided, and 
car-body behavior can be stabilized. 

[01 1 1] In addition, when a wheel braking force distribution is set up like the dotted line of drawing 13 , 
if the wheel cylinder pressure PW by the side of a rear wheel is decompressed by the antiskid control in 
Field alpha, the braking force distribution of an order ring can be carried as much as possible on an ideal 
braking-force-distribution line, and improvement in the stability of brake- stopping-distance compaction 
and car-body behavior will be attained by this. 

[01 12] Moreover, in case the 2nd wheel cylinder pressure is held, the proportional control valve 56 is 
used for the above-mentioned, but since a flow of the brake fluid from a wheel-cylinder side to a master 
cylinder side is enabled mechanical always according to master-cylinder-pressure PM, this proportional 
control valve 56 is equipped with the effectiveness that wheel-cylinder-pressure control according to 
crew's actuation intention represented by the fluctuation condition of master-cylinder-pressure PM can 
be realized without applying an excessive control burden. That is, when the pedal by crew is returned, 
each wheel cylinder pressure is mechanically decompressed following this. 

[0113] In addition, in usual, since the stability of a car body gets worse, the rear wheel precedence lock 
is avoided, but if it has the antiskid control, since car-body stability is securable, the drawing 1 3 order 
braking force distribution can be set up. 

(The 5th example) Next, the 5th example is explained based on drawing 15 and drawing 16 . In addition, 
the same sign is given to what has the same operation effectiveness as each configuration in the brake 
system shown in said drawing 8 , and explanation is omitted. 

[0114] In this example, when wheel cylinder pressure PW turns into the 2nd brake fluid pressure higher 
than master-cylinder-pressure PM, the control valve 71 equipped with two locations of a free passage 
and cutoff is adopted instead of a proportional control valve a master cylinder 46 side as a thing holding 
the differential pressure of a wheel cylinder 41 and the brake fluid pressure by the side of 42. 
[01 15] This control valve 71 usually has a valve location in the free passage location which is a location 
of illustration in the brake condition. And the pump discharge point is connected to brake piping by the 
side of a wheel cylinder 41 and 42 rather than this control valve 71 . In addition, in the 1st piping 
network A, the point which branches to a wheel-cylinder 41 and wheel-cylinder 42 side is prepared in 
wheel-cylinder 41 and 42 side rather than the control valve 71 . 
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[01 16] Moreover, a check valve 72 is formed in a control valve 71 and juxtaposition, and this check 
valve 72 is connected to the sense which permits only a flow of the brake fluid from a master cylinder 46 
side to each wheel-cylinder 41 side and 42 sides. Furthermore, a differential pressure regulating valve 73 
is formed in a control valve 71 and juxtaposition. This differential pressure regulating valve 43 permits a 
flow of the brake fluid by the side of a master cylinder 46 from wheel-cylinder 41 and 42 side, only 
when the brake fluid pressure by the side of a wheel cylinder becomes high more than place constant 
pressure (for example, 50 kgf/cm2) rather than master-cylinder-pressure PM. 
[01 17] Said check valve 72 usually compensates a brake at least, when a control valve 71 produces 
faults, such as cutoff failure or plugging. Moreover, when a wheel cylinder 41 and the brake fluid 
pressure in the duct by the side of 42 exceed allowable pressure, a differential pressure regulating valve 
73 misses brake fluid to a master cylinder 46 side, and performs duct protection. In addition, these check 
valves 72 and a differential pressure regulating valve 73 can also be abandoned according to engine 
performance, duct proof-pressure engine performance, etc. of a control valve 71. 

[01 18] Next, an example of the flows of control to the system of such a configuration is explained based 
on the flow chart of drawing 16 . If flows of control start as shown in drawing 16 , same processing will 
be performed with having explained drawing 1 1 in full detail from step 500 to step 560. 
[01 19] And when it is judged that the stop switch 61 is not in ON condition in step 550, or when slip 
ratio SW was not excessive in step 560 and negative judgment is carried out, it progresses to step 630 
and 0 which shows that it is not among an antiskid control is set to Flag F. 

[0120] Then, the signal which turns off a control valve 71 in step 640 is outputted. That is, a control 
valve 71 is maintained in a free passage location. And return flows of control are repeated to step 510. 
On the other hand, 1 is set to the flag F which shows that the antiskid control of the current controlled- 
system ring is carried out at step 570 noting that it is in an excessive slip condition, when affirmative 
judgment is carried out in step 560. 

[0121] At continuing step 580, it judges whether the flag F of the direction which is not a current 
controlled-system ring in the same piping network is set to 1. For example, if a current controlled-system 
ring is the forward right ring FR, the left rear ring RL will judge whether an antiskid control is inside. 
And when affirmative judgment is carried out in step 580, it progresses to step 600, and when negative 
judgment is carried out on the other hand, it progresses to step 590. 

[0122] At step 590, a control valve 71 is turned on, a valve location is made into a cutoff location, and it 
progresses to step 600. At step 600, it judges whether the wheel acceleration dVW of a controlled- 
system ring became a forward value. If affirmative judgment is carried out here, it will progress to step 
610, and if negative judgment is carried out on the other hand, it will progress to step 620. 
[0123] At step 620, reduced pressure control to a controlled-system ring is performed, pulse boost 
control of as opposed to [ on the other hand ] a controlled-system ring at step 610 - predetermined time 
- or a predetermined pulse Kazumi line is carried out and it returns to said step 51 0. In addition, the 
predetermined time activation of the maintenance control to which a boost control valve and a reduced 
pressure control valve are considered as a cutoff location before a boost of the wheel cylinder pressure 
by pulse boost may be made to be carried out. Moreover, in the initial output of a pulse boost, you may 
control to bring the same result as this maintenance control. Since time difference produces this in 
reduced pressure of the wheel cylinder pressure PW of a controlled-system ring, and a boost of the other 
rings by the pump discharge, Although the regurgitation of all the decompressed brake fluid may be 
unable to be turned and carried out to the wheel cylinder of other rings only in the time of the cut off 
state of the boost control valve in reduced pressure control of a controlled-system ring It is because a 
boost control valve is a cut off state, so the brake fluid by the pump suction regurgitation will be applied 
to the wheel cylinder by the side of a non-controlled-system ring at the time of this maintenance if the 
wheel cylinder pressure after reduced pressure control of a controlled-system ring is held. 
[0124] Thus, also in case it is controlled, the same operation effectiveness as the 3rd and 4th above- 
mentioned examples can be acquired. In addition, in the case of this example, whichever it sets the order 
ring braking force distribution as [ of the dotted line in drawing 13 , or an one point broken line ], it can 
acquire effectiveness. In this example, since allowances are in the wheel damping force which can 
demonstrate this wheel when the antiskid control of the wheel of the direction which is not a current 
controlled-system ring is not carried out into the same piping network, the decompressed amount of 
brake fluid by the antiskid control boosts more highly than master-cylinder-pressure PM. 
[0125] Moreover, only when the antiskid control of the wheel of the direction which is not the present 
controlled-system ring is not carried out into the same piping network, a control valve 71 is made into a 
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cutoff location, and the pressure by the side of a wheel cylinder can be held. Furthermore, when both 
wheels in the same piping network go into an antiskid control, since a control valve 71 is still the 
condition of OFF, it can improve the antiskid-control engine performance. For example, on low mu 
ways, such as Hikami, if **** which boosts wheel cylinder pressure in the boost control in an antiskid 
control (pulse boost) is high, depending on the boost control approach situation, it will lapse into a lock 
inclination immediately, and reduced pressure control time amount will become long. In this case, 
although the fault to which a brake stopping distance extends can be considered, such fault will not be 
produced, if the control valve 71 which intercepts a master cylinder and wheel -cylinder side is changed 
into a free passage condition when both wheels go into an antiskid control like this example. 
(The 6th example) Next, the 6th example is explained based on drawing 17 - drawing 20 . In addition, 
the configuration explained in full detail in said drawing 15 and drawing 10 as the brake system which 
realizes the flows of control of this example, and an example of the electric configuration is employable. 

[0126] If flows of control start as shown in drawing 17 , condition initial setting will be performed at 
step 700. At step 710, the steering angle omega is detected based on the output signal from the steering 
sensor 63. This steering angle omega is adopted as a thing corresponding to the piece angle of a wheel. 
[0127] Master-cylinder-pressure PM is detected at continuing step 720. What is necessary is just to 
detect this master-cylinder-pressure PM from the master-cylinder-pressure sensor which is not 
illustrated. In addition, as a parameter equivalent to master-cylinder-pressure PM, a predetermined 
sensor may detect a pedal-travel value control-force-by-foot value etc., and you may substitute for it. 
[0128] At continuing step 730, it is judged whether master-cylinder-pressure PM is higher than the 
predetermined pressure KPM. It progresses to step 740 noting that it considers as return at step 710, and 
pedal treading in of crew considers as the car braking condition more than predetermined when 
affirmative judgment is carried out on the other hand when negative judgment is carried out here. 
[0129] At step 740, it is judged whether the absolute value of the steering angle omega is larger than K 
omega of predetermined angles. In addition, the car revolution direction is judged by the sign of the 
positive/negative of the steering angle omega. When negative judgment is carried out in this step 740, it 
progresses to step 710 at step 750 noting that it is in the revolution condition more than predetermined, 
when affirmative judgment is carried out on the other hand, return. 

[0130] At step 750, the drive of a pump 49 is started noting that it is in the revolution braking condition 
more than predetermined. In addition, as a revolution braking condition more than predetermined, for 
example by the car-body behavior actuation by pedal actuation of crew, the freedom of car-body 
behavior does not hear but steep-turn braking to which car-body behavior becomes unstable is 
mentioned. After VB has become below the predetermined rate (for example, idle state), the drive 
discharge of it may be made to be carried out whenever [ car-body-speed ], until negative judgment of 
this pump drive is carried out in step 730 or 740. 

[0131] At step 760, a control valve 71 is turned on, it considers as a cutoff location, and a flow of the 
brake fluid by the side of each wheel cylinder 41 and 42 is forbidden a master cylinder 46 side. At step 
770, pulse reduced pressure of the rear wheel by the side of an inner ring of spiral wound gasket is 
carried out in the revolution direction judged by the sign of the positive/negative of the steering angle 
omega. This pulse reduced pressure may be made to be controlled based on the related map of the 
steering angle omega shown in drawing 18 , and a reduced pressure pulse ratio. That is, when a steering 
angle is larger than K omega of predetermined angles, a reduced pressure pulse ratio is enlarged as this 
steering angle omega becomes large. In addition, a reduced pressure pulse ratio adds VB and the car- 
body deceleration dVB whenever [ car-body-speed ], and you may make it control them. For example, a 
reduced pressure pulse ratio is enlarged as VB becomes large whenever [ car-body deceleration dVB or 
car-body- speed ]. 

[0132] In addition, if it is the ratio of ON (free passage location) condition over OFF (cutoff location) of 
the reducing valve per unit time amount Tl, and it is among [ OFF ] unit time amount if it is reduced 
pressure pulse ratio =0% and it is reduced pressure pulse ratio =100% as it is indicated in drawing 19 as 
a reduced pressure pulse ratio, it is among [ ON ] unit time amount. 

[0133] Next, time amount change of each wheel cylinder pressure at the time of controlling in this way 
etc. is explained based on drawing 20 . As shown in drawing 20 , it gets into a brake pedal 43 in time 
amount tl, and master-cylinder-pressure PM begins to be added to each wheel cylinders 41 and 42. A 
steering 63 begins to rotate in time amount t2, and the steering angle omega becomes larger than K 
omega of predetermined angles in time amount t3. And if master-cylinder-pressure PM became larger 
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than the predetermined pressure KPM in time amount t4, a control valve 71 is turned on and it considers 
as a cutoff location. Reduced pressure control of the wheel cylinder pressure by the side of a revolution 
inner ring of spiral wound gasket is carried out at this and coincidence, and the brake fluid for this 
reduced pressure is added to the wheel cylinder by the side of a revolution outer ring of spiral wound 
gasket. Therefore, the brake fluid pressure by the side of this revolution outer ring of spiral wound 
gasket turns into the 2nd brake fluid pressure higher than master-cylinder-pressure PM shown with an 
alternate long and short dash line, and the brake fluid pressure by the side of a revolution inner ring of 
spiral wound gasket serves as a pressure lower than the master cylinder pressure shown with an alternate 
long and short dash line. 

[0134] By this, ****** wheel damping force can be demonstrated with each wheel in the revolution 
braking condition. That is, on the whole, the balance of the cross-direction road surface reaction force 
which each wheel demonstrates, and a side force can be improved by fluctuating revolution inside-and- 
outside ring wheel cylinder pressure on the basis of master-cylinder-pressure PM so that the revolution 
outer-ring-of-spiral-wound-gasket side which the brake fluid pressure concerning the revolution inner- 
ring-of-spiral-wound-gasket side the touch-down load decreased by load migration decreased, and put 
on the touch-down load may be made higher than master cylinder pressure. 

[0135] Moreover, feedforward control can be realized to the rear wheel of the revolution inside which is 
the easiest to go into an antiskid control before reduced pressure by the antiskid control, and activation 
of an antiskid control can be delayed. 

(The 7th example) Next, the 7th example is explained based on drawing 21 and drawing 22 . The brake 
system which also explained the flows of control in this 7th example in full detail in said drawing 15 and 
drawing 10 , and its electric configuration are employable. 

[0136] If flows of control start as shown in drawing 2 1 , condition initial setting will be performed in 
step 800. In continuing step 810, VW is detected whenever [ wheel speed ]. At continuing step 820, VB 
is calculated whenever [ car-body-speed ]. 

[0137] At continuing step 830, master-cylinder-pressure PM based on the output of the master-cylinder- 
pressure sensor which is not illustrated is detected. At continuing step 840, the car-body deceleration 
dVB is calculated based on the output from the car-body cross-direction acceleration sensor which VB 
does not illustrate [ which does not illustrate and does not time-amount-change ] whenever [ car-body- 
speed ] etc. At continuing step 850, when negative judgment of whether master-cylinder-pressure PM is 
larger than the predetermined pressure KPM is carried out, it progresses to step 810 by being judged, 
and return and when affirmative judgment is carried out on the other hand, it progresses to step 860. 
[0138] At step 860, it is judged whether the car-body deceleration dVB is larger than the predetermined 
car-body deceleration KdVB (for example, 0.3G). You may make it load migration of the cross direction 
of the condition that the to some extent big car braking condition is demanded by crew, or a car body set 
up this predetermined car-body deceleration KdVB in view of the condition of generating somewhat 
greatly. When negative judgment is carried out at this step 860, it progresses to step 810, and return and 
when affirmative judgment is carried out on the other hand, it progresses to step 870. 
[0139] At step 870, predetermined time pulse reduced pressure of the wheel cylinder pressure by the 
side of a rear wheel is carried out. As shown in drawing 22 , this pulse reduced pressure ratio may be 
taken to the magnitude of the car-body deceleration dVB, and it may be set up so that it may become 
large. Moreover, activation initiation of the pump drive is carried out at initiation and coincidence of the 
pulse reduced pressure by the side of a rear wheel. After VB has become below the predetermined rate 
(for example, idle state), the drive discharge of it may be made to be carried out whenever [ car-body- 
speed ], until negative judgment of this pump drive is carried out in step 850 or 860. 
[0140] When such control is performed, feedforward control which increases the brake fluid pressure by 
the side of a front wheel to the 2nd brake fluid pressure by load migration of the cross direction of a car 
using the amount of ********** brake fluid to which the touch-down load by the side of a rear wheel 
became low can be realized. Moreover, as for this invention, it is needless to say that it is not limited to 
said example and can carry out in various kinds of modes of this invention within the limits. 
[0141] (1) For example, in said 1st example, although the amount Xs of wheel slips was adopted and the 
wheel slip addition value AXs was adopted in the 2nd example as a decision criterion for performing 
adjustment control, the following means is employable in addition to it. 
** For example, the slip ratio of each wheel can be used as a decision criterion. 

[0142] ** For example, the wheel cylinder pressure of each wheel can be used as a decision criterion. In 
this case, when the wheel cylinder pressure detected by the W/C ** sensor 27 becomes beyond a 
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reference value, it considers that the wheel approached the road surface limitation, and adjustment 
control is performed. 

[0143] ** For example, car-body deceleration can be used as a decision criterion. For example, if 
adjustment control (for example, free passage control which changes the 1st reduced pressure control 
valve 15 into a free passage condition) is performed when car-body deceleration is above 0.5G (i.e., 
when high damping force is added), it becomes a false pumping and it can be delayed that an object ring 
lapses into a lock condition. 

[0144] (2) Moreover, the control valve 71 in the 5th example is adopted instead of the proportional 
control valve 56 in said the 3rd and 4 example, and you may make it control. Conversely, the 
proportional control valve 56 in the 3rd and 4 example may be adopted instead of the control valve 71 in 
the 5th example. 

[0145] In addition, in case a control valve 71 is used, according to reduction change of master-cylinder- 
pressure PM or a pedal travel, ON of a control valve 71 is canceled and it may be made to realize wheel- 
cylinder-pressure control in alignment with the reduced pressure intention by crew. 
(3) You may make it detect a revolution condition for detection of the revolution condition in the 6th 
example instead of a steering sensor furthermore according to the output from a lateral acceleration 
sensor. 

[0146] (4) The 3rd - the 5th example, and the 6th and 7th examples are combined with arbitration, and 
you may make it control them in addition. 

(5) In said each example, although explained taking the case of X piping, if it is piping which can move 
brake fluid to the wheel side of another side from one wheel side, it is applicable to various kinds of 
piping like order piping, for example. For example, you may make it apply the 6th example to the car of 
piping before and after having each piping network of the forward right ring FR-forward left ring floor 
line and the right rear ring RR-left rear ring RL. 

[0147] (6) Although this invention was applied to the system which generates master-cylinder-pressure 
PM directly through a vacuum booster by crew's brake pedal in the example to ****, the brake pedal 
application by crew may be changed into an electrical signal, for example, and you may apply to the 
system of the so-called brake Bayh wire which generates the brake fluid pressure as master-cylinder- 
pressure PM in a brake fluid pressure generation source with this electrical signal. 
[0148] (7) Moreover, you may apply to the automatic braking system which performs risk aversion etc. 
In the case of this automatic braking system, master cylinder pressure may be generated by controlling a 
vacuum booster. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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s»cgu iis©^u-+^y^aimcj:-,rsrj«»* <Dzf\,-*m*t&\}!,Lxm£Bimt-irz>c>*x&*)> m 

&wa®3ftzmmm7i<-*m&icf)a?z. m^o^u-^im^temmcx^tj:^ 

[0002] [0 00 8] C©J:5 J&^^ffi^r^BJTW. — ISCC 

[S£3fc©grds] to^xmK3fttc7u--*m*:mMicmmLxm&zm 

a) 4WMIill&DIN*&0'C. iMS©*y* lit-?** ->"J>yff«tf)^<ifJEL, < »»^»©^S 
^) . *©^'J 9^KM«*a«Stcmnrs^:abK: > so [0 00 9] 
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a) -ecr. Miami ©BW4jtfisri/c*5c, Tie© 
n#m i - 8 ©^©tfussrSffl otc. BPtmxm i © 

tf*<f-*s";>jO (dra;i6*ir. miso'02©* 

too i o] -eor. .fc^r. jjii©j«&# 

88iilSI!tK:ia-5i>/ci*iJ»f Sti/tti^Kt*. SB 1 <DUW 

&&RVm 1 ©Wfe*iJ«6*^#©(c*jW* ^U-+« 

4. BttccjocMK <«*.««; ir-'<) «aR#r*. * 

ft:. Sin©M®#®#^T3*a;fcf&«:B. Bg|3JB${C. R 

[ooi i ] ~?£ *y . #nip§rB. 0)*b. — 5©ie^ 

^&©2o<D*t&©5o. -^©«te (^1©**S) # 
SSEISI?fc:ii L fctg^tc B . IS 1 ©**&©* A - y\si» U 

> ^tcaa-r 1 ©«bs^6 ^ u- y tr-/<K 
3#S(,r. — Extern 1 ©**&©# -f-^y^ff* 

ffttL. l&l©«tt*JJSiBIE#K:M4Ci*iEi5±Lrc> 

*tt**9 1 LrfnoWKftttlsr fife*© 
*tt (SS2©»»g) ©*-f-^i/y>3flE*ittA:-rsc 
<ktfr*s„ c*ucj:-,r. IB 2 ©3i*&©*(!«tfj#««jn 

TS©r. — o©iB§^tfe«:teW4 h-*rt><!:l,r©fW 
[0012] Wft. 4dMTCB. «**.«. KffiK^CCiS 

-5t,»fc» i ©m<e©*-f-jusx y >^©^u-+«?=£, 

ISfgWtcffe*© (KOMIMCttjttO SB2 ©**&©# -f 

[0013] y-tfw<{c^u-+jR*ju®frsRi 
KB. -B$ttfcv**^y>*Efc<s»r£©r. -*ar 
;UJ5##<B«-T*. iot, *M©8ljiKfiS*i-^-c* 

hiHWc. #>^KJ:*iS*±Jf*»m>n*©"C. IB 
2 ©*»©#-( -U^y>$flEB. C©fflLji*txfc^ 

[0 0 14] ft. ^ , U-4r'«y*3Wf U&Sft&KBip 
K4sW*#>^lltiarB. ^**)\>WJ) («BEJS) 

U-*~(?*<DffLRUS) **W*CiBfct>. IS* 
«2®JM!-Ct*. »K. *U»r#@{CJ;or. SSl©lgl& 

fW«KJ:-,r. SB 1 ©«?&*:/>• Or. :/U-*?£ffi#S 
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£¥4R&0ff 1 OWMMtt AA£¥«<c*>tt -5 :/ u - * 

or. ^2©*^88Mi®^{cia-^i^c<t«wf3nytJfi 

aKtt, » 2 J: oT. moffRm 

"C. 7'U-*j«JE*^SSiy : M2©«tg$IJ«l^^^ 

[o o i 5 ] *tr. m©w^«XBSS2©iWflp* 

RttJtffStifcllNCii. ®3HttUi#eK:J:or. BSID^f 
cc. «^®{ciR&Sttfc:7u-*?$*Jfti©©8&<t»K: 

io ttw-r*. o*») s 3Mmr». &%wmmsm&L 

fig-*-*©-?. SflS«{C<|&B 7 i> C i 4K± 
TZCttf-C&Z. ^ttiifeJC. iJOT'KioTf 1 
©eSSK^U-^jR^ltttH-r^©^ SB 1 ©W®^SX 
BSB 2 ©*IJffll^l9:*lJ|?f 3 *YCl>ttl»ffO*IH>* i' - 
^>y>^E*lffl»$-&4C<!:*!t?tf. **UCj:r»t:. 
*©*»©»M&^*WJ&4C4*Jr*S©-C. 

t Lr*M©*fltt**i6i±-rs c &#-c»«. 
20 [0016] MmsojMra*. wc. mwi^mta; 

-> X . fH 1 ©£*&#8&ffilS?MCfi-5l > / c i fijft j tifctB 
aKIJ, mi©*fl«i#l9:«:«f:or. Iio39S#«llK 
«S«>6X9K»ciH0br. Sfl©««teB8*Hl,» 
r . ^u- *?Sff^^iaSD s m l ©*t&P«6^^^ 

irifciJWKStifcW^KB. ^2©$iJi!p#©{cJ:or > 
9 2 ©sBS^?:®»f^fiS*» 6%il^8S(C$0{S) bt . « 2 
©SSSeK*R|l»r. :7u-*«EE«£*RacHH2© 

c o o i 7 ] * . mi cDm^axBsr 2 ©®hsp# 
awjWfsnteiiiKB. tKttfcflwwiejroT. «m» 

K. fR^f#l»{CJR§34afc^U-*?«*m 1 ©@8S4>(c 

Lfct§^«c . » 1 2 ©nsmE**ig«i t 

40 *ir#^. -enitfcK. .K>^KJ:orSiofi8K 

•7"u-+«*ttffi-r-2»©r. m 1 o«»#RXtt»2© 

«K9#l8*»3SfT3tirt^«ct>«!l©*tt©* -n-s/ > 

^E*iffi»s«sci*5r#. fntctot, zomm 

©Mtt^«rWfe'SC<b*5r#S©r. h-3?JUiLr# 

w©©itt* « A±r * c «t #r * -5 . 

[0018] §**54 ©#61TCB. *iJ»f^S{Cj:S*iJ»f 
or. *<ft^ y ^ :/S#§r5£fiIfe*±©»£fc:|J&®|JgWc 
so B. «Wr*SK«ti«Br*. y „ :/fMMttc«-3 
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£#r*S. 

[0019] HtJfcEeo&WTtt. *(JBr^S(C<tS*ijef 
/ci*I»rT*Ci*i-C§i. ig!jflS7©|gl8rtt. «Bf 

[0 020] lg*B8©H^-C« t *ttMQtoft£#R 

-3T>^**? K*fl®*©4«l*rc>s. tutor. &ffi 

KWJcaLfc*&tC*tt,rT>***> FMM1!tt9 
C£*«r$4©r. fflmJJftfa±-f2>&i,>'}n»lM1fi$> 
6. *3f(c. ±&0fcJ:5tc. — 
> if* 6 &;£©:»§©* — ji^s^ > y 

[0 02 1 ] b) j&iB3^©att£jgsR-rSft:«> 
CC. TfB©fji*^9~l 8©^©«fiS*SfflO/c. ft 

3KSI9©lfe9§rtt. *^S8Gbi^«:. SB l ©**SfMGfc*j|fe 
£^Stt. ^u-*ffiBEIS£^l&fr>6©:/U'--*iKEE* 
©8S*/r L TSWt . IB 1 ©*«S«:«5i®IG&^«r^ 

u ^2©m$&®im^^#©», 

S*»6©^U-+?ffiEE*«BS4/j-L/rS^-C. HI2©* 

^icm^mmtii^ti. $ 1 ©jgE&j««. 
m i ©»^$m»**^ai^ 2 ©»?giaiG&;*j£&5HM8 

i©ra(C*jWS^U-+j«©^ia«:iSBrU-o-3. mi© 

Sitting©**. mi©^^©fcj:9j£EE;*ft/c#©?' 
U-*«*(R?I l^r^2©«te$(j£»^^#a(Cl6jWr 

[ 0 0 2 2 ] ur. i»5itta#a©3itf 
(c«s o r ^ 2 <D$miimt>&£.mmic*sv 5 ^ u 

BE**. ^l©^U-*«aE<fc»Jfe«t^2©^U-+ffi 
EE<t&ofc|&K:. C©02©:/L"-*jffiE£i8Bf-rs. 
0*0. — ^©<«»ffl!l©mtf*^-A^ 

ffe^©*«Bffli©m«*-f-^'> >^ctts&i/fi,> 

•5. CftfcJ:*). tctZ.mmic.kZ^U-^itjHDm 
*W^«:fijfflLrffe?&ffliJ©^u-*?Kff*^jE.«-7^ * 

0 . wsmmzmm? z c £ #r # 

[002 3] if 3}5B 1 0 ©SSW-Ctt. *W$UatlB${C. IB 
1 ©HE&IW8Wj#S£#&«. zf U -*«IE^^a*»6 
©^u-^SEEE^B^Lrswr. ari©*$gK:* 
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-+?KEE^#IS*>6©^'U-+?fflE?rlfgS i S:^C'TS 

wt. Sf2©$sstc*!if&*«jia^*^-ri. mi ©we 
m 1 ©*te$«aj*^*©<!:m2 ©*te*ijr»^ 

o. mi©w^$(iia^^*a(c*>*i57'u-*jffiE« : 
tm 2 ©»?s*ija^ii^*Si ©raKifcw i ^u-+« 

©iftGftfciffil&rCoo. H2©»^Wqb^^|3(c<P*> 

10 JSDTC©»13?.Wm2©?)iai#©©-*^|¥}f-r4. 
[0 0 2 4 ] (ft?lttffl^©tt. *ljai^©©||tf 

ttfcHU «t^a«. 5R5lttta*S©|«ffcfi5orft6^ 
©*teMQb^^#Stc*jWS^U-+«BE*sm 1 <D7 
U- *ffiEEE«fc ») hm^W 2 ©^ U - *iffiEE t tt o fcgl 
5C. C©m2©^U-+jKEE*i^F-r4. 
[0 02 5] ^STCtt. m\ft.Vm2<DWE. 

20 *g©^f*. witfjga«ss-?>sait?sg^©*^^ab 
«*. « mmm*imtm&<DWimvbiciz. 0 x . 

SW^*iJl»^iB^-*i-r set Airs. <fc^rstecc*j 
t»rm»SOPb^*JSi^r#s©r. St?©asgtm«:*j 
t»r fcS6*W{c$iiQ(i**)Siffi-r £ t £#r * -5. 
[0026] n^m 1 1 ©*wr«, fww^s«. *^ 
Wi l/r*MSftt»B#(cfcws^fil^a*^Wr4lSrS 

^a^ta*®*<siiri>4. ?ts^Q6*^m-r 

4 C i{c»p^Q6*iES|{c«^ir * 4©r. <fc «5 fgffi^c 
30 *0®*ff)5:^C4;*!rt-5. 

[0 02 7] M&B 1 2©^r». *0ffll^©«. i5S 
^mtfttt#©©«lffiS*«:S-^Ur. 
«^©*<Sl*lJQtl^^*©(C^^ 4 7 V -*St£E*MEE 
b. «^F#a». «EE»©^'U-+j«{CJ:'3m2©^'U 
-*?8[EECCltEES4afcStSJ5ll*Jie^c-r5*{e©m5&$iI 

[0028] $*ira, — u<jyffiWfi>b$ < ^smss 

ffllC^U-^fflEEE^rfij^Lr. ffcfr©*®®]©:^-* 

?ffiE«riiEELr^-r4©r. «F*L,t»$unti*^<t-r 
40 sci*sr*s. tt$qu 3©^wr«. <ts^Qmffi 

fcaoiESttcfctfi-r -s c <t *Jr # 4. 
[0 02 9] i«*^ 1 4©^wr«. fm&Qffiitii^®. 

■fe > If^m G -fe >1f^©*MSiJ8tlNFtc te » 4 *MI^|H|« 

ss*^ta^4ftii5it«ag«im^ia4mi,>-s c i *ir # 
50 (c«iuiT4ci*irs5. 
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[0030] gfrja® 1 5©i£Bji-ctt. mmwtmic. m 
i omtmviti&m^mx . * u - *«oi^*©*> ^ 

[003 HIK. x 9 m«&aj#&«. m i ©* 

9 FMfP*|Rf*. ^©* V 9 ^RWdfcCT. IB 1 
ti«EEi&ll8PTS. *l/T, MltUBMtB. T>*** 

9 Ffwa^atct o . m i x»» 2 o*ttmfc*7A£^ 

^u-*«BE©«E*J3l?fSnytBI«:, 

K?lttffi^l2©j|?f ec#o r^R£3ti^ 1 ©:/ u 
J: •) *>«^Sfl2©:/U-*j&E£liM$-r.5. 

0»r v 3H5E»JfflIS ! f*-C35:l>^t©*f5&3!iST>^^+9 FSfl 

fflj^tirofcoti^cc. c©»*&*j^»-c#-5*«i*ij«i 
;ftK:ifc*§ai* T^^^+9 FW@P«:j:4»BEfl- 20 

[0 033] s»3j^l 6©#69ir«. *B3f#K£LT. 
:/U-*?ffiEffe£*©K:fcC:f SSI 1 ©^U-+jSE*i^f 
5£©tfttj£JE<fc9iiSt>E#raSf&K\ 4>&< 
©*«&$!H6^**KffliJ*>6^U-+?fflE»^ia^© 
^U-*fflE©^tt^F{c«3f3e©«m{crEE*«S!-rS 
C<tfC«fco-C*«g*a«J^|fe^a©7'U-+?ffiBE*02 30 

*«©S£«l^F&CJf^U-*jfflE^^I3(C*iWS^ 1 © 

[0 03 4] t*Ui. t>to0SJtffl$«#<bP¥t;Ml.&«> 

c i #r * S. ifUR^f 1 7 ©I8IB-C«. *tJ5 40 

©*«SS*««l^^Sfflllt©ffl©^L,-+S[©SSE«)*a 
ii • S 2 GffitfffcJBt,** C LlfiXS 
[0035]o*0. tkMSOffl^-CJi^o 2 ftEiMflP# 

a-jtt, mriaii^i 6©#69i<hi5M$&«t&£jeii 

it, 7 U - * ®Kftt£^&9\ t 'PU < £ fc-^r©*«& 

ffj»*^#i8flpji©ra©^u-+SE©ij£iHi4^ji • a 

7>^**9 K$(IS9#SKJ:i3»l©*|&X{im2©* 50 
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"C(,>&BKC. T'U-*?BaEI^#®ffliJ<i:*|i$(|l( ( ^^ 

i ©ra© ^ u - +«©sss«i *a»r-r s &t& w& t 
<*n. *i©**ftacxgi2©*i»©»»sw«r^» 

^U-+«E^*SffiiJ<!:$«&«H6^|^#SflI!|<!:©ra 

©^ u-+«©dsa6*s^s-r •saiit^ffii 3 ns. 

[0 036] C©2{ftS^F«. »lSCJtg2 0 

«S©5*>. i'^6^-*©»teffliJ^trT>^^ + 

/c. S^©*te(C*fLTi»«EWai*s||ff3nrt^lS 

[0 037] C©«5C 2 ffi{S#©«l^*$(|®TS C <b ft 
[0 038] 

[^^©*jfi©Ji5!S] JJTF> ^PI©*Wffl^U-*K 

s©5?a«:ius©0.««: t m (HifiFii) zm-fxmmic 

ifHl^MM) ^mmmit. T>^^*9 FWfflJ*fr& 
^c£*Joj*l&i«*&igtti©4te*fc:*j(,»r. *frte-2t 
2tl(r*i-«*te©-Si5«^*fll^.5XE«©* 

[0 03 9] a) if. ^U-*SS©S*»fS%. la 

5. lancet, »M{cs0«i^4ai^*is{cai£#{c 
io-cK^jisns-^u-^^n ti, <g^j«g3i 

^^u^ hn-i'^c©<S^SlJB3Ke«stiS. 
[0 04 0 ] v*£J";># (M/C) 5«, fS^KH 
3{C«fc- 3 re^3n/c^U-+jBH?r. ^U-^1ES^ 
«:«cjn^.5fe©-c*»3. C©v^*i/y>^5«:» > ^ , 

a-7^3rt/y>y5{cr^Lfc-7^i»i/';>^)E (M 
/cee) «. 7x$i/'j>?5i, &tmF mcssm.^ 

(w/c) 9i, 2cf*teRLk:Ea$nrc©mte{cS(l 
tt^ i &fln^sm2©^-r-;ui";>y 1 1 tzt&Mmi 
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C004 U mriam 1 ommfmAo^u-^mmom 
&LtLx. ^tr*SFRfflijcc«, -7**^<j>#5 tmi 

G*4-*W>* 9£*«jI-r*-gggA 1 at, Sgg 
A 1 a * ^ W*fliBI-r -5 ^fiB^P (fS 1 OtQEEMWft ) 1 3 
£. SS 1 OttEMftft 1 3 tmiiC&ttlitltc?-* v Z 
#19i, SS 1 ©*BffiBKBtf? 1 3iIl<D*^'J 

(m i ©«ibiw#= ar i ©iBSi#) i 5 1 4«*r^ 
mm a ibt. mm a 1 b z$iwiffl®?2>mm <ss2 

<Dt8EMWm 1 4 £ . m 2 ©if HSflftgf 1 4 £ jfe^JJC 
g9W6>ftfc** y*fr2 1 £ t 02©ifBEfW*ai#l 4£ 
Sr2©#-f-MUfy>*l 1 t<D1&<Dft4£&B2ir>t>ft 
ttLTUIfwti 7(CS4 i &8SA2 b £. < g!SA2b£ 
B3BB*iJS>-r £«8K# ( 0 2 ©&ffifWISJ# = 31 2 ©IBS 
#) 16£*«*T<,>*. t«S. SSSAla. Alb4f 

3SA i tmmm. 

[0 043] H(C t SSdSJ^p 1 3 — 1 6 £^J«C yif- 
/<l 7*>6 (vx£->y>3f5(ciiji-rs) SKA 1© 
$MfoliB3K:M*S8gA3 £. S8SA 3tC|9:W6<a"C U 
tf-^i 7*>6^U-+«*tKAHW(ca*±tf5^ 

> 7" 2 3 £ . *>^2 3 ©iiSfflflRtfTiftflPKclftW' h ft 

[0 04 4] iaLfc^U-^ES-Ctt. ^frtfeFRS 
^^RLCCS-fl/Tr^*** K$0©*tT&5i§^ 

sswspf i3~i6 ©gguisofflifcj: 9 . -e-n-en 

©* ^ -*5/ y > $fffi£JSfcl<Dif ff. XB«BE©i* 

[0 04 5] «fK. ^SeSfiWCB. ^ItSi^iC. # 
SEW#15, 1 6RVtf>72 3 £|g«rrs C £K 
iO. miaa f »2©*-f-;ui";>^9. 1 llHKCfc 
^T^u-^jft^tts-a-r, -e-n-eno^-c-^y 

> # BE (fiTFfll 1 S!^»2 ©* ^ -Jl^ y > ?EE £ffr 

z. *©«^b. wif ffiwsiw 1 3. 1 4ifi*y-cm& 

A l**ifil Stl-CfcO, BSffil®W{Ciat,»£'^6*i©*fg 
fW©j*E«l»^ 1 5 , 1 6 4^->LT'ggSA2*iliiS 

«tit.K. #>72 3&mm-rzffi®ifii7t>ftz>. 
[0046] b ) Aic. *m&m<D*m)mi&zm}-r 

*. Mi2r>^^+f FMM&OTHHNBWK. S2K 

mfm.+umms. (ecu) 3 0 cc j: -?r?f t>tv*. c 

OECU30«, Sft©CPU30a, ROM30b. 
RAM3 0C, AHJ*SP3 0d. JSi&XX =y A > 3 0 e 
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fc v ^ * a 3 > b* * - * £ L- r 3 ft x t» 

4. 

[0 0 4 7 ] lTi2AHl^SB3 0 dJCB. :/U-*^50U 

ffl-T^x h y^-r v 9-3 1 , &i»S@©»ISiIK£& 
Hrt" 3 3. &**£S©*-l'-;l^>y> 
^B:^a-r4W/CEE-fe>-9- 3 5 *Jgfii$n-Cl>4. 

Aaj*3P3 0 d KB. $ 1 &&m2 <D*8EM®ft 
13. 1 4. SSiatfS&2©«ffi!HKSJ#l 5. 16. # 
10 >72 3&tmZftX^Z. 

[0 04 8] cKXK, COECU3 0<£Xftt>ftZffl 

mmmico^xum-ri. 

? i o o (cr. r t z&<Df$*a<Dwmm 

coo49]iK<^f"f^iio -cb. s*te©«ta 
g-fe>u-3 3*>6©m#{cs^c»r. s*ti©mtejis 

20 (ijisvw©^^©^^©*)©^*-^^^. mfeort- 

[0050] f^"i 3ot«, «^*i*aa[v 

s iS««tjSSVw£(cS-^t,>r > TIES; ( 1 ) <t 

SW= (V s -Vw) /Vs ••• ( 1 ) 
m< XT y 7 1 4 0 "CB. Xh^x^f31 
3!p5*». BP^^U-^^yjU 1 Wt&fr&ifttttP&fr* 
Wfc-rZ. CCT. W5t*fl»fSn4c!:^^'s.'^l 5 OK 

jt*. -x&mwmzftzt-B&iiim&feT-rz. 

30 [0 05 1 ] XfvZfl 5 0-CB. Sflffltt*m£^S*<g 

ccx, imnmzft2>±x?-y7i eotc^ --n 

[0052] ^^■srT'l 6 0TB. T>*Z*v K$0© 
*^t&^ 5 $ fttcOX . T > * * * Kftllffl! 

'PX&ZCi.ZTjk-ry^ifABS 1 K-bv 

g<^f^i7om ^^©wsKiscr. -e 
n-eti©*iEE$o®^ 13. i4 ^ffizmmit 15. 1 6 
40 «rlgi6t.r*^-^^y>yji*Ma)-r-sjsfti©T>^ 

[0 053] ®^(C. 2(c|gtet5ll©SSI5-C*-5iSffiE$IJfflIK: 
CTB, y 7MX s fcgl^xm&tfm&fti: 

smic^x&m-fz. m4<DX7-?72oovzx. m 

[ 0 0 5 4 ] &< v 72 1 0 tcr. -s*<te©*«sai 
gfe>f3 3*>e,©i#Ki^>t, sm«g©**feiis 

50 1 1 OCCT#»fcfc©£-£©*£GyBLTfc«fc(,>. 



15 

2 0-Ctt. WUiSmfS&il&Vw©^©* 

svs«»5. ft. cv>imm#m&v s t*. mme*. 

f-^i 2 Ofcrjfc«>/c *>©*-€•©$ Sfi&BLTfcJ: 
[0055]i<^f?^230 «IJ£*»iiaV 

s<ts»t&asvwi{cs^r. Tiesc(2) .to. 
y 5. 7-*x s fcittfi-f s. 

X s = (V s -VW) - (2) 

A-Sa^SA**. i?fa?5$ r ABSF#si-C;ji>.2>a>5a>tc 

mustiztm&zr-j ?2 i otcMo, — ttmiz 

tj:{,>£Wm$tl2>tZ?v72 5Q(,cmtS. ft, C©7 

8&ffii®W{cia-5i>-rt>s*>5#>* t firs*?- * ^2 3 o 
-CsRtftfcWSx y v V&X s #Br5£©SitMiIKX s fcLh 

-5t^rC»-5i«»f$n-5iX^^^2 6 0{Cit* % — # 
*5rtt&l><h«»r3*a*±ftriex-^:/2 1 OKg? 

■s. 

c o o 5 6 ] ft. copiffiKx s ts. v$mim*'ft & 

[0 05 7] Xfs^Eeom BffiE*?-f ^2 5 0 

rittwrs) *<Kffii&j?{cje^Tt>s£«Br<*ft/c© 
-c. si i ©«niiKKsi# 1 5 ^aswancc u <gggA 1 © 

#ifo£B l&tt/'CJII 10*4 --SI'S/ y>*9«tt>&:/ 
U-*«*';tf-^*l 75C&#SLT. UTl©*^-^ 

•;>*n*<asis-rs. cnwot, ;6firtSFR«:. & 

jftB3£rtl/?*RAltCtt£l,. ltrSX^-5,^2 10 
C©£*. ]fe«*&RLflB©»2©lSIE*»Jffl)#l 
4 fijiiittSSr* 0 . M-3S&2 (DfflZM®# 1 6 ttMBr 

=K9S-c<&s©r. wmAimK.M£3t\tL7v—*miz 

S8SA1 b4/M,-C02©^-<-;U'>'J>^l 1 

sn. ^-tuccfcoT. m2©*-f-^i/y>^£E*iteijn 
rs©r. ^^RL©W«l^li5* setters. 

[0 05 9] ft. d<>^2 3(C«fc»3gKA 1 {C«l|^3n 
^}tSl©^-f-;U'>';>^9^6';if-^l 7K26 

Silt. mi©=J-w-;i/^";>^E«ffi«L. 812© 
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* A - * 'J > ^ffi«ifttl-r 5 . 

[0060] d)^fc m^Mmmmca^v-^m. 
K<D$&sm<r>tm*, la 5 ©iagiHttg-^-cta'E-r 

£. ■ 5lCq%-*-flUC. *>y <B#£tl) -v? 

>#E. sr2©*^-iU^>;>^0E. Rpe©e**ft 
A{c4»Wip5»^©M«i^±#-r5. ctifc& 

10 * y * ^*x s *si9*:T.S. 

[ooen^u. m^Hir^FRfcijiir. *tt 
X 'J ^*X s *i*iHtiK X s zimzt m& t 
2) . m 1 2 ©ifflESHJfflpf 13. 14 {J^iitOIS 

■Cfl-o^ 2 ©fcEESWfflW 1 6 »ffi»rR«fC4BUr . f& 1 
©«ffiW©#fl 5©##MttSnT&fflttSS<t<*|-i£© 
r. ^i/-*iSBf 10*Y-;i-j/'; >#9ffiW><=>8£ffl 
u *i©*^wi/^y>yjE*JSj£{cffi«-r*„ 

[0 062] C©££ (^t2) . #>:/2 3#iE«i 
<*tt. yif-^l 7^6^U-+jS*ief8A lfc«|&3 
20 ft5©r. ^©^U-*«E©#>&»5©*ai3l2©jJW- 

*S";>*i icc«j&snr. *2©*.f 
nasiiroirr*. ^r, MWt©^n-©$fli&^«. -m 

*<D&m2<D*j-)\'i")>*tEE&i8m-rz><o 
[0063] c©«tc, ^HJIWrii. s*te©**&^ 

'i^lXsm C©»<iX'J^yfiXs*i^lfii 
KXsfiLtiii, «*iJteF R *S3SffiK^ 

Kia-3(,^c£*&Lr. » i ©ans«jiiii^ i 5*h«il- 
30 r. ^i©*-f-^'>';>y9ffld*>6^'u-+?g4v-!f 

SB 2 ©*>f >; > #11 fc±tf ri>i. 
[0 0 6 4] -entctor. ^smFR«8S®Kif*«6 
a^scr. *t&P?f K:fi54c<b*i>S:<. — 

( * tmwmftfr h izm> ) ^«isr l cymtb^m^ 
e>*i^©r. fe*iOT. *M^(*©s«6^*sis«>6n 

BiF*£FR©T>3 L X*-7 F«ffl*it<KfflteStlTU$ 
c*. -e©^cWfiM«:«i:4S^f4*i»*tons^. 
40 IfeM-cu. zfu-*m*&Wj£H2>c iKJ: -17 
>^x+-y KSWcAStKSB*P6j2ya>&©-C. ^Mfc 

[0 06 5 1 5;*$, CCn>57>f^? FfWfiSi 

fili©i:bl$(c*jt^r. #J®*f4fc©*n*jp » ^ffir^ir* 

r # *«fc ^ K7X * ^ y > #5 * -f- ji/-> y > #9 
^©Ifflc^U'+^SSEtt^^Lr. 
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[0 066]*/^ ■7X$is<)>#5frti*'(-)l*s') 
>^9^©»«:»±'r47>fX+ 2 . FMirriZ. * 

*js©#-c*s#. *mmwic*sttziss&ftiw~cK. * 
VfflW-vizftB&fK. Zis y > y 5 a>6* -Y y 

fflffiiftO. C©tfc«^6tf>:/ttttiK:«fc.5*;»^9 

» ^u-*-c$OH*jJ:U t 3iM©S{c~: 
^HIIfji^cDtS^fli*. * * v *!B*Wi* < 

* ? mmtcit<*<xmm<D'<#)\>7 < - y >y&i6Lh-c 

[0 06 7]fc*i v ^©j^jriBgiiaiWcfc^r. 
'^2 6 0 -CSJSfr 1 ©!«EE*HSP# 1 5 ©»i!jg»r£. 3r 
^FfB (/ciA«2 0mm/s) Cifc§J»|jtSJ:'5{C 20 

L/-r*><tir». cod: ^{c-rn«. ^u-+^y;n©ff 

®*{_t©A ») i£#*ffl!iM-r SCi^T*, ^^WFD 

ftto. c©«J:5k:. mtflil l ©jfcffiWSP 

Lrc>< i^rintf. T>^^+y F*0ffli*^tf3 
ti. » 1 . J&2 ©l#)I$)jap# 13.14 *ijS»ftC!iS{C <* 
ft. +#&«ES*«K-Ci#5'C£-5„ 30 
[0068] Slfc, *?v?2 6 0©HH©«BES«ai# 
1 5 ©iiii#ag^©-fe 9 h i •) . ^"2 7 0©#> 

^«£5teK:fT5J:5«:i/-c*>J:t>. -Tftftfj. 
ik«ik:«^© * a a -7 ifam&r Z> C t . 
%tc * > ^ 2 3 *ig«rr -sfg^&m^-r * <t ^ k: ur «> 
cki^o &*. #jiSfie!l©«fc5K:. ^>7Htffi^«fc»)fe 

. m*.tmi (d&kmw? i 5 ©aiifg^*$ c & 

i'!&C^«>. ^-*EE#©M®Sf^iffiiffl«£Dfc 

l>. 40 

[006 9] K«c. #3S6e>itt. *W3&5B:jl^«SI@ 

t©r>*x+? F*ijeii©*ij5E^f*>-r(c, r 

(»2HJsw «c. »2j|*fiWco^rsi^-r.2.„ 
c o o 7 o 3 *mmmt> mamimmmtu. 

&S. ft. inami*«ie!i<!:^«^a5^©siw«=SBSx 50 
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a) ^vcmtm.. *mmm<D-7is-*&<g<Dmi<D 

K^SM&Aftfcivrw:. miR&m2<D*4-)\,is<) > 
99. 1 1 . miS0 t »2©«H$IJffll^l 5. 16. y 
1f-'U7. #>:/2 3. f I7 W5, 2 7ft£-# 
i2SSnri,»4. ftte^HJfePUrw:. T>^**?FiW 
®*fTft&t,>©r. Krga»mj6^i©«jE*)jiifp^*fiii 

[0 07 1 ] S£-,T. ^Mttt, 19 

mnwDtssiat. *ti?ti<bfflz.MWfr\ 5. i6# 

»ilt*38©£#tc. 5j<>^2 3 4reiii-ri*iJ§P*^ft>ft 

-5. 

b) 2tfC. ^gUfiWCISSftlWfCO^-C. 07CD7B- 

SBjtffiAX s *ISSEMffll©*IWrSm{Cffl^/cWI*^-r 
S. 

[0 07 2] @8©^fy ^3 0 OtC-C. S»l©tfc«lP3 

msc&<o®m*ftts:'>. m<zry?3 1 oict, 
tg©wias-fe>-y-3 3*>6©^#(ca-^c»r. 
©*tejiKvw*fiLffi-r-s. ^< 9 ^3 2 0 r«. 
m«#*teiIKvw©^ ^©«^©fc©(cs^>-r. 

[0 0 7 3 ] i&<X;f?:73 3 0-CB, Jt^**jlKV 
s i VW£«C£-3I,»-?:. »JiBS;(2) «fcD. 

^2 i*m-> t&o-r *><=.©) mislay » 

MAX s £I?WT*. 

[0074]«l<^f ^350 r«, y s- ^« 

s«ax s ^smis (m«^rmri&F r> ^bsskb 
{cji*. -3?s^w»f3ns<bf!rffi^^- v^3 1 otcsi 

4. 

[0075]Xfv^36 0-Ctt. 09;L«aiir«&FR*J 

KffifiB^ccja^i,>fci*ij»r3nfc©'r < m 1 ©ifcffiW© 

l©*-^-A'Jxy>y9*>6yif-''< 1 7Kil6*iS<l4 

©r. mi©*-/-ii">y>yii*5<s»E-r*. cncct 

•P. ^t&FRttKillE#^63a^S. 
[0076]8t<^f^370TH, *>:/23£ig 

»t,r. y-y-Ai 7 5!pe.^u-+«4jS*±tfr^ 

*B3 4rt-L/rtrS&A HC^&L/. SJsB^ f f ^ 3 1 0 
t*e8SA 1 a«C«tei*ft.5./cW-Cft<. "SKA 1 b* 

/M/r^2©^-r-;i/^y>y i 1 tce^s s 

ai&R LfflJ©^ 2 <DWE.ffl®# 1 6 «iHBr!W!S-C*4© 
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[0077] co«k, xmmm-cit. &aws©iw&* 

•J v TTSfffllAX s COWSX V ? :7"S9teA 

x s immmK a x s & g&EPEf?fc 
ifi-^c »/t mit «*wr*fe f Rm<om i ©ME^tayp i 5 s 

CMC/^SfcRttU ^tUtio-C. 91©*H'-.«' 
y itikJC. 92©*-f-.»l''>y> 

[007 8] fiE-^T. *JIS&flJ©«^fc. J&iB91Slfll 
Wil^«{C. *©Eg&ttAfCfcWS££»a©£3t©*l| 

tt##ft±*s<H»5ai)9*£**. fmc^^aseii-c io 
xs^ii/t^ioT, **a*y f^ftx sitmv 

[0079]^ 44BM«0*JiKfCtt*.?. HI 1 ©Mff 
WWF 1 5 iSBSA 2a. *> L/ < tt. 92 OttEEtMPF 

1 6 <tggSA2 b©£'fcfc*>-;£©*4«fi5LT*>a&# 
0d*«. 0 1 <DmEM®fi 1 5 i@8BA 2 a * 
KttfcH&tca. £»ttRL<DMIfc&ffll:&. ^SiKSF 
R©n»*|»±£©W£j&*iIf&£tt*. 92©« 
fflW8P# 1 6 iWlffiA 2 b *Rttfc*g(C(2. £8W*F 20 

(93Sli6flJ) J»c. H8H31 2tcS^l,»r. 93SS 

[OO8O]08«. ^W!Cijtf5^l/-*^f 
A^47nrfc©-C*5. CO^V-^X^-Att. ft 
IWIFR-S8HIRLO»*-/-JW/y>dr4 1, 4 2 
{CT9 1 ©E«S$8tA£«fiXL,. £ttf|F L -;&«*feR 
R©#* A -his 'J > yK-CH^Lttt»*2 OEVXft 

[0081] c©^^a-c». mm<<cj:*)m*&&m 

tm^XfeftTZ'** * - A:7-X £ 4 4 ?,nr 

^+*-A^-^^4 4©ffi^j{cic;i;t: > -v** 

S^y 6 (C*it,>-C-7* 3f2^'J >#EEPM#S|6£3*l 

[0 08 2] frie^* 4 eattaov^jt y 

tf-^4 7*«*.T*J»K C©VX5»J/y >^4 6*iP> 40 
B. 0 1 ©EW&8EA <t*2©Ee»«£*s*fcfl[brSiyf 
ft. 9l©ES*8A<!:92©Ee5&tt£«R 

«©««4S«-rici*ir#4fc«>. 92©Eeai«s 
[oo83iaii ©Ee*«A»*jfeT^>«o. &m> 

RLflPJ© (92©) sM-.»l^y>*4 2£i£«&3*l.& 
1^88 A 1 £. ^UtfiFRfflO© (91©) *-r-Ji/^y> 
#4 1 iS«3tiSBKA2i*«itri>4. 91©E 

-*b**S9!W6*vci»s. cor>f^jFirj'? so 
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fHA 2 tctttt-ra «t 5 ccehs *i/ttf> 7-4 g t . 

(91. 92©) *BEEfWfflJ#5 1 . 5 2RCf (91.9 
2©) «JI*(iap^5 3. 5 4«Cj:oTlffiS3*iTl»4. 
ffi. BTFomrctt. *4 -*$/•/:/ *4 1. 4 2, *e 
EBWWP5 1. 5 2&tf«ffi|r(l8ll#5 3. 5 4©91R 

[0084] *IBitEEIlM0F5 1 . 5 2B«8&A 1 . A 
2tC-?-*i-e*iEH3ft. C©t&EE$(HaJ#5 1 . 5 2©#. 
ffctiBB. ilffl^U-+^-C«ia^©iiiitlS<bS^-C 

-e-L-c. Ecueo (01 i#rs) ^©iiMBHt 
•^{ciOffSom^fiMi&iii^esitffMsi^s 1.52 

#«*«*&**»fc|R(Ctt. &*9ffi!H]ffll#5 1 . 5 2 « 

[0 085] ffl£ffl®f?53. 54«£#-f-;U 

2"J>#4 1, 4 2<L>J1fw*4 8£*t§.&<gggK:E» 
3*1. &iaJEfWW#5 3. 5 4©#fiia». iiS^U- 

+^ir«a^©ffi»fttgi3*irt,>*. c*ie>«E*(I® 

#5 3. 5 4©#fig«. «*«|&*SW/cONt^««: 
*jC>-Cffi»r{4g<t«CS. C*l6S#5 1. 5 2. 53. 

5 4 «2 h 2 tta#-c*o . Sfi&V U > ^ K©e» 
AKJ:0*P*W«l»r*«»pKJ:i)«Wt3*iri»i. 
[0 086] */c. < g8SA2{C*JW4^>7'ttffi©^i«l 

5fe«fc>?<>v^^^i;>^4 6ffliJ(c*jc>r. J:kfiai*iJiai#5 
6*ieb3*i-ci»s. ^©Jtwsiffli^seB. «e*»te 
ii!i©'BK(ciea 3 *i zm*ae>mM<D ©*»^-c * s . 

C ©JtWSfl®)# 5 6 ©S£*©ffi*>*i^B. vj^ * i, y > 
aflEPM*i9B£©Jr*i^EAPfii±iJtc->A:R«:. H9 
©— jiiomtcqvrfti < Sffir * y >^epm 

*3f5EaSJ:tK:-CaSL-C^^-;L'i/y>^4 1.42 

«cjft«j3-e*<i>©-c»5. 

[0087] C©«t ^ «cffffiOH:MH«^ 5 6 *. *m 

fie3l5iib^ra»S-r4. in^. H9©SfelS{c-c^<J:5 
(c. v^^jx«j>4r J EPMS.u : ^^-^$/y>^JiPW 
3&s*f*i.^ff*p«±r*s^(c. *-Y-^y>^4i 

Wvx y > ^EPMJ: <D iW< 

^4 6ffl9K»B£©S®Ut«crSSSL-raa6-rs. tbWSO 

lfllOEEA<r-7XjiS/y>^EPMJ:>}<>iK<fim-& 

[0 0 8 8 ] Hi 0CC^TJ:^(C t ECU (*?• 
Mtap^S) 6 0tt. @»OCPU60a. ROM60 
b, RAM6 0 c, Am^jSP6 0 dS?*«*.. ^ h 5r ^ 

^-r^^ei. *teiia-fe>-y-6 2. %.vxrT<)>? 

63 (H8#flg> 0@fift6)^(ii'f4Xf-7y>i'Hj 

>-y-6 4^*>6©m#*A*LTsa©jn^*tf &s <t 

i.fcKl. lfffft(iai#5 1. 5 2. j«ffiWfflJ#5 3. 5 
4. Sa c ^>^4 9^=&ffittT-2>fctf>©m^Hi^-r 
4. 
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[0089] &tC. 0 1 l©7P-ft- KCg-3l,> 

•c. ECU6 0K:*ji,>rtTfcn5$«®7u-{coc»r3i 

(C»-3t,»T. «*jI&VB*SIIITS. ft. C©*f*il 

6<fci,»u Miam j?js«»i©«k:. j«si£&vw©fi* 
coo9i] *f-? ^"4 3 o-c». wmt&mvm&m 

( i ) *m>r. mya-<DM$m&i&<Dz * 

6 l *>€>©ffl*m#{cS-5i>r v XF»^^f61 
#ONt£®r**jH5^*W;*4a*. CCfS5£«Br 20 
2tXfc«^C«^-f-2»^4 1 OCCKO. — ^h5£«»t3 
*xfc«^CC «Xf ^4 6 0 (Ciltf . 
[0 09 2] Xf^4 6 0Ttt, !Wfll*t&l&©* 9 
^ Sw*sgf5£^ V v 7mK S (Wittf 1 5 - 2 0 %) 

^KU^v^4 7 OKMtt. 

[0093] Xf^470 "Ctt. Sfl®8*&*&<D3WSan 
«SdV\wWE©ffir**:fr§a> (OiOASOfrS 

a>> *^JBr$n4. ccTftmmmztitcmiaicitx?- 30 

^480 fCjt*. -^5S«»r$*a/cti^(C«^^ 9 
^490 (C iltf. * 7- v 74 8 0 -C«\ (W8|l*tSM©©;* 

[0 0 9 4 ] |S8. /t**ltE£tt. m*-\£*J-)VisV 
>#4 2 ^r^'^xmEE-rSlg-Ctt. «EaHJ8tff5 4#0 
FFttffiOffilfcttg-e, *9ff*IiaP#5 2^<Djim4BlfS 

^hskon - off uriiii • mmaiMi^M.-rm 
m-c$>z>. $*. ^vi/^igji©fr(cffi^«:«j$-rsc»to 40 

[oo95]-s. ^f-vz/490-c^ mm\&&<D 

^f»^4 1 OKBS*. «*.«. 3HJ®*f&*it#:&ftf*£F 
R-C*9. C©fif![teFR©^'J 9 :/t^JWfi*rC**i 
T>***9 KfWtS5Cfc<,>TitJEfWfflJ#5 l#ON 

<* ft T&f#<4H t *) , 5 3 # o n s ftr & 

ilteEifc*,. cfttcj:*). *J-)\,i/V>#4 UCtia 
^.htlX^f)izr\y~drWS.itV1f-^4 8l l Cftjl-txmS. 50 



tSBBT 10-310045 
22 

SSttTS. ft. C©Xt u ^7 , 4 9 0«:*jC»Tr>^^* 
* K#JfflWKJte3ftS <t t i>K#>74 9 (cil^aigjJte 
<*ftfg«li*ft«CJ{>. T>***9 fw»oi*7*-cib 
lW>i}$K3ft.&. 

[0096] #(C. HI 22^01 3(c&-3(,>-c. _hjfi 

t»r. -j 7msv&ffij£z.v 9 ^fKswit 

ft9r>m 9 K$W (ABS*0®) #Htei*ft.S 

T>^^*v K$fl®O$0fflI^«i*^rat2*-C« 
EMflPStlS. C©KS. «J«*g©«ie©W»*i2»*0 1 

3©-^K«{c^-r«fc ^>tc»M««i braassftro 
[ 0 0 9 7 ] h 1 3 KTjktmsnt. mmttoxmnm-c 

ft. mite. ffttftO*IIMfc*7». IWD^U- 

*«E#^-jU2/y>yccflo*.6ftft:£ itt, 

[009 8 ] c©aw«)*iB»« (HM) «:Mur. 
M15<Dmffi-cte . Strisa 9 ©— *B6K«;-r ^ t/fc «fc 5& 
tfc^JW^FCK^ffl^ffli^r. 01 3©— *K«iK:r^-r 

^ -jl-~> u > ^epw) i-rn«. ufate*!^ 

[ 0 0 9 9 ] C©«t 5 ftflUSTtt. *MSd«ll^tC|5tg5t 

?Z>. W%s ®13<D-smMKX9f<Ltt&MJ3m&K 
BSZ-tZ. CiDlgiKamttmFRiiiT^?-**? K$fl® 

2©:/U-*?fflEtt^X*i/'; >^EPMJ: 0 fcjlfl,^ 
2©^U-*?fflE«i:feS 0 

[0 1 00] "3*0. HI 3K:fcWSMJ^fitt. ffiffiSU 

mm-cbzifi. c©««/8cc*j»*»te©^S7>©Wi 

*0tt*4Btte©«)E7}©^u-*igS{cj:-9rii J 5 c i 
*»T »«BW«tt*E»«:2-3W S C i *if * S. 

[o i o 1 3 c©ai 4cc^-r^u-+->^-r-A«. m 

3 <!: R« # T =f^ Jl/EtKT HU& 2 tlX l» 5 „ 
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n-imm<D® i osva 1 1 ic-attwLfci><D±m'g 

[0102] CCDHl 4te.m?-7l<-~*r%s*7-J*~CU, 

-7x$is y >*4 e tmm$titcitMM®#5 6 torn 

frhmVZW&h 2*S£&*gR Le*<f-*S"./ >#4 

9<DRttap«!:CDiai>&>6igJ>'S'gKA 1 ktfcflKSF R©* 

U >*4 1 10 

[0103] cos^c. ^safceu-cte. s>nam33iai^ 

ttTOS. BP%. 2Ef*teRL©^^-;U'>y>^4 2« 
v**^y >#£©**§». £Tiirt&FR©*-(-;l<^ 

y>*4ira. ^**^y>#EEtcflnjir!W--;i>^y 

>#4 2 ©8ffi#©:/U--+iR#itf>:7'4 9 lC«k *) ®?l 

istm s nfcBso 7 u - *sai{c j: * ^ u jbeee*^ 

TS. c©£5<titfl|iWai#5 6 tttirt^ffll©*^-^^ 
y>#4 1 (Ci(n*i5^u-*iE4v^iti/y>y5p 20 

[0104] *SUfiF!l{C*$t»-C tt. H 1 3 ©£jlSJCTin 

mntoM*m&vL± i«t5*-f-ji-j/«j>^EPw=K 

P ( = v* *->y> ^£EPM) ©RWC&«IIIJ©iM£fMltl 
^H?rtaWJ*l8i4. Jr-^r. c©^u-*&EKPfe( 

^) . 30 

[0105] iot, C©«fc 5 &»«tf>E#s»£4*Ff 
ttfToTfcWS. 3f5e©v^*i/y>^£EPM=KPJ£( 

±fc**i>T. ^(efflU©*-r-;i'^';>y4 2cc*$i>rr 

©BS.-&&I3 1 2 {cteW-5B$B| t ifTtitt. ftffi&F R 

[0106] ^ratl^6*-r-;U'>';>^42©«BE 
<W8P**&S*l. B$lfflt 2{C*Jt>TC©te©*te*PjSS:d 

VveWE©fii<!:&ofc£-rS£ v jHEESIIW^T 3 *ir 40 
^•Jb^igJEjWTfcibft*,, jSS. B$|ffl 1 1~ t 2©Wtcfc(,> 

r^-f-^'>';>^4 ifflj*JT>^*» KSOfflsnr 

*-Y-Jl/->>;>^4 2©«EE»©7'U- + 
?S*iU1f-/<«:^0r#>7'4 9{C«fci)9i5IS*a. 
-*j/y>*4 lfcfiiwxitfclttSft*. c©R8. 7c*-7 
* y > ^EPM€r«^.-cc^c*>f -;u-> y > 5C4 l 
cc*jt,ir«£E^©7 r u-+?gfi*ss3ns/c«). -^x* 
^ y > *ee pm j: o t m^m 2 © ^ u -*mE&mf& s 

ft*. C©3f2©:/b-*j8Ett. "7^3f^y>y£E*i 
Jfftl *£E* P W±r * fttf it«ajfWflp# 5 6 ©f£ffl (C •) 50 
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&f$3ti. *^-;i/^y>4T4 1 ©Efttt-^xsr^y > 
#EEPM.J:»)fciS<&£. 

[0 107] Sfc. B$|H|t2~-t3©IBT>? i X*-, K8HJ 

ffli*f*t&©* -y -*s/ y > ^ 4 2 ami/xtsEEs n/t 
* y ? m«*i^fs«±4 3& ofcNFia 1 3tc*j(,>r 

SKiftEE*(lfiP#tc3ft£„ C©B5©?lftE#©7'U--*jfi[ 
S<bT>^x** K*0ffli*i^3*at:i^j:^mrte<W©*-Y 
-as/ y > it 4 1 tcttW? h, * -f -jus >)>#4im 

©»2©^U-*SEff«$6(cSf<^i 0 ft, B$ffflt2 
~t 3*-c©|ffl«:*jt>-C*-<-^ixy 2*ivx* 
i^y >yffPM*^t»r/NVu^i§£ES*T,ri^K(c*jt> 
■c . ttm%m& 5 6 ©n^«^f^ffl*iis5tiffl!i©* - 

;uj/y>^4 1 «c©^fflT5fiia{ctbMM^5 6*s 
iegsnrir^fcS). »2©7-u-*sai«^t>i!>-rtc 

[0 108] c©J:5fCL/riq|&[||©*-/-^s/y>y 
HP W*^*Sfliii©j*ESaaiCciS D T» 2 ©^ U- +?SEE 

^y^4 3 ©e*itL*s)i < r i>wmm(ommm^4: 

[0 1 0 9] f*<tfllI©mte©«ff^©^U-+« 

*ffli>r|irte)irj©^ A -)\>%s y > ^4 7x i» y > #n 

•SSCi*i-C#4BJtfe14*iilf<*4. IK, ?£Jt«lJ©» 

^(iSA©«teMt6^j*^» l rt> -S c i &cft 5 0 
[0110] c©K{c. «rtSflpJ©*tefcSff»©^u- 

i?»sffiij«>sA©*(i$ijtt^*^-r*ct*i-r 

#5. J:-3-C. pr^«&fc*iWS*(*ltr^lSj©KMJS^ 

[o 1 1 1 ] n. hi 3<Dgm<Dim<m&fflmimft*: 

asttytiscctt. ««a«c*ji»-cs»iffi9©*-<-;i/^y 
a*&©$Utt^E^*ffiSSfltt*ie»«±{cg^j©#€, c 

[0 112] Sfc. »2©*-f-^>';>3fE^f 

*0®^5 6«. ■7^^->y>^iiPM«:i£;i;r^-<-Ji' 
y > ^<W^6 y > ^jw-v© - *jg©i&l& 

^JE P M©^Krtflj&{Cf^ Sti 4 ^©Iftf^SStCIt. D 
c<aCci£;«iL-cs*:-f-ju^y > 
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[0 1 1 3 ] N. jISTWf£IS$tetT a v ^JUttoSje 

mmmtc^xmi-rz. ft. «trt2ia8«:^b/c^u- 

* ^ a «:*$ w * t mm<mm®Mkzm-rz t> 

©tctt|3Mf©flP-if*ttU Ui«*BS-rs. 
[Oil 4 ] ;*SU6P!lTtt, ^-f-^y^EPW** 10 

* ^ >; > #EE P M«fc 0 blS^m 2 ©7 U -*i8H t 
fcofcRHCV* £i/ y >#4 6 Hi* y >#4 

1. 4 2«0i©^b-+«ffCDSff*^-rife©iL, 
r. ttMMa9FOftb9tC« &jl-&»r©2fiiH£{i;t 

CO 1 15] C©*0ffll#7 U*. il^TV-^ttSfrCtt 

^g#a^©<iKra*iiji<4g{c*£. -tb-c. c 
<Dwm-i i«fco t*^--»^>y>^4 1. 4 2ffld©^ 

e^A«:*j^-r. *4-)i*sVi'94 \m±*4-* 20 
S/U>y 4 2ffJ£K#&-*-*,£tt % fWts#7 1 <tot>* 

-r-^y>y4i. 4 2ffjtcg:w?>*vrt,».s. 

CO 1 16] $fJtB#7 1 <t«£WcSi!±#7 2**19: 
W^tlv C©iMii^7 2«v**^y>2'4 6ffl9a><=># 
*^-Jl^>y>^4 1 . 4 2ffiK©7U-*8E©aa&© 
**rFg-r*ifijt«:giK?tiri,>4. M«c. i«W#7 1 
tmiicm&ti 3 ^sw^ns. c©^ff#4 3 

* -f -ji^ y > 2W© 5" u-*jgff $ *s y > 
PMJ^&BtJBE (WUiSOkgf/cm*) «±iS 

i/y >^4 6m^<o?i>-*WL<DmiZft®TZi> 

©TibS. 

c 0 1 1 7 ] mzm±m 2«. «m*7 i **isit!rfti$ 

7u-*£JjfHRT**>©-C*.5,, ^BE#7 3tt. 
*-f-;i/->y>^4 l . 4 2ffl!l©«K«:*sW5^u-+ 
®KWfr®mzm*.ttta£t l c. 7u-*j£*vx*^y 
>#4 6liijK:&*5u ©KSSI^f^feo-r**. ft, 
Cft*>a*Jb#7 2. ^E#7 3«. !W8P#7 l©tttfeS 

CO 1 1 8] ^JC. C©i5ft»«©i/XfAK*ttS 
iffl$l7n-©— fl»l£Sf 1 6©7Q-ft- htCS^t»r 

ZtX?- v 75 6 0*"C. 01 1 fC 

C0 119]*LT. *7^75 5 0CC:b<,>-C;*h;>7 

xf-v yseo (c*jc»-cx y ? 7^svwwi;rt:-ctt&t,> 
tS^J&Sftfctgi^fcW:. *t^76 3 OJcj&fc. 7 

^^FKzr^^x+y FSfltsa^-cft^ci^-ro^-fe so 
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[0 12 0] •£©». X^*76 4 0«:*$l>TfMtSl#7 

i*oFF^4^#«:Hi^-rs. ip*3, mmm i*» 
atftBtcim^s. ^Lt^f 1 0{cR«3*uiai7 

n-*»»)ilT. — 3\ *f--;75 6 0K:*it>t;it5£¥iJ 

Kfsn/ttB^tctt. ia*&* y » 7-tfsrcasi l-c 

*f v:/5 70K-C. ^©aHI^tt&t&fcTV^x** 

[0121] «<Xf^580ttt, HJ-iffg*i&«: 
*jW£^£©II3JSW&<&-C&1>:£©7 -54^*1 1 fc-te ? 

tt#£BW&FR-c*ft«, mmRLifir^^-^v f 

«HaiWC*5*>5*^*!I»rTS. fit. ^^-^^5 
8 0 K*$0^TWS*iJ»r3tlfcJ©^{C»^f 5, 76 0 0 (C 
it*. -ttmmZtitct&&tC\3.X7-v 75 9 OCCjt 

[0 12 2] ^f^590Ttt, l*ONL 

-c#{zm&m8i&m.t ^f-y76oo«cjtt?. xf 
^eoom witai*t»(s©**&fti3is d v«u*iiE© 
mtn-ytcip&frzmmrz. c commas tizt 

^76 lOtCii*. -^SS#HWr3n-S<k^^-y7 
6 2 OJCjit?. 

[0 123]Xf-^820rtt, stijftBMMStcat-rs 
il3JEESafflI«:il?fTi. — Xfs-76 1 0r«> 

^»jl!f frsB^-f-^75 1 OtcMS. >»-.-;U^19 

EJcti^^-^y^^iEoieffCBirK:. 

tc«W8PLrfcJ:t>. c*a«$llffli*fSU©©*-r-JU^y > 
^ffiPW©«£E«i;#>7i!±aK: J: 4f6l»©ieai fcteO 

ri^ifflfi^D&fc*. «i®i*tsite©«aE«i©{ctewi 

JSffftWai^F©®^^©^ i«JE#©£T©7 

**fi6<e©*^ -^^ y > ^{ciniw-ctttn-r €. c <t*i-c 
;i/^y>^BE4«^-r-5«i:^K:-rn« t c©^^tc*j 
W«:«fc47i^-+««» #*U8P*t**HW©*-<-^S/y 

[0124] z<oj:'5t l cffl®$tizmc<b. ±m<dw3 

j«J. C©SU6W©«^-CB. fl?S«l«(li6*i2»«. SI 
3 K1*jW 5.^g^«-.^Sffia© 6 (CSS L/T *Jl»T 

m&fflti>JjlC&mifi$>2>tLlb. T>*X*v KM9KCJ: 
5«E»© 7 U -*?$fi«: J: »3 * -> y > yffi P M J: 
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[0 1 2 5 ] ttc R— B*XttrttC*l>T3R&<DMft 
itmt&-Cttl^O^«&*iT>^^* v Fft«<*ftTt,>& 

t,>m&D&M®#7 ltfjSBrftfiiSft. ^-c-;i^>y 
>#(»©BE;fr*im*-Sc H«c. R-ES 

S&rt©W*S*ir>^**-;> FMWcA-sfcHKcaJMHi 

#7 11SOFF <Z>fflBi<D&&-C$>Ztctb> 7>?Z*y 

(/Kttt, 7>*-**? Flfflap<f©ttffiWt8l> ('W^if 

<fc. *9E*iJfaW!£t,»^{c<fc- 3 r«ii:<'«:ci ^^«f"J{c io 
M *) WBMW®mi&. < ft £. C ©Sg(cti$iJiliK«^® 

^sw^a^ASft***. #JU60i©*D<. w«i<bfc 

-Tft«. C©£ 5 &;F*£*£i;*C<!: 

(m6mmm) *tc, ai 7-Ha2occ«-3t,vcsi6is 

SS^fco^TSiWrs. ft. **«609<DSfl®7n-*j| 

r. striaai ss^ai oKfct>Tg*&i,fc«^*Siyii 

f5Ci*5rS5. 20 
[0126101 lUZnitfflC. V 

71 1 0-CCt. X7-T')>>/-t^V6 3^h<Diiit>mn 

> y a o itmsvmtipi k ausr s <b © i l. xmm <* n 

[0 127]K<^f^720T«, V**i>y># 

&l> #E-te>-*3?*> 6&m-r * J: 5 GcTft 

i Lz-c-^ ^ot-x hu- zm^ #}i>&jj@mimfe<D-k > 

tJ-JC «t 0 fcffl L, TRffl OX *> <£ l». 
[0 12 8]a<^f^7 30Tim*i/'J>^E 
PM*i»f^Et7K P M<t 0 fciSt<»*>5*i*s*I»r3 n-S. 
CCT§£^K3ftfci&&(a;l:* 7^:77 1 0(CES?), 

-nim.mm 3 ft ». jgn©-< $oufi&&& k 

77 4 0K:iItf. 

[0129] 5 »7'7 4or«. ^fry^yftcoo 

ft. * f - r y > tfn ct> ©JE^©e-^tc «fc <D @^ft 
#*iJ»r£ft-5>„ COXf-v 77 4 Otctel^-CSJ&MBrS 
ft/ctfi^fCttX f-y77 1 0 (CM 0 . -*WS«»f 3 ft 
fclg^CC tt3r5£«±©J£IH*8g-C *5iLtXf^7 

5 0 icmtt. 

[0130]Xf"^75 0-C». ^f®W±©i£@StJtt 
WSBiX&ZtLX. :K>7*4 9©|g«I*Pg*&r*. ft. 
^Sl^_t©i£l5IfMSMKflS£ LTl*. m^Hifkm<D^)V 
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•5. C©ii07"|g«|« t Xt-v77 3 0X«7 4 OCCfe 

JWTitto/dKSS <«*«fM:tt») lzxmXM&2t\ 

[0131] 77'76 0-CB, MWF7 l*ONL 
TMBHagiL". •?Z*is<)>#4 6mt&*-<->l~> 

y« co tmmrtfrxit tv>m%-? ? ■ficm-i^xfflms 

£KoftT«H>rOb*it*;rt;S<-rS. ft. jSffi^X 

il&VBtf;** < ^■5(C-oftr«ffi/^U^J:h*^:# < f 
[ 0 1 3 2 ] ft. SaE^Jl^Jti «. H 1 9 K.m?J: 5 

«c. ^tt^raT iafco©«E^©oFF (mm<&&) 

(SBitia) ttfi8©it*T«> 0 . SlI/^u 
*Jt= 0 %T*n{f mffi^(ffl«tiO F F T. ttE/tJPXtt 
= 1 0 0%-C&ft{fmfi)r^[fflitiONt?*e. 
[0 133]^K, C©«fc^{C$OaiLfcie©S*-r-^ 

f J>^E©^Fiffl^l:^{coi,>r02 0KS-5t,>rgiW 
rs. H2 0tc^-r«{c. ^iBitifc*jc»r^'u-*^ 

y>>U4 3 3!)5g8*3i*ft. v^^S/';>^BEPM*ig*-< 

-;k>y>?4i, 4 2{cflnA6ft«t:«>i. ^pffflt2 

KteC>T*?-T';>y6 3#@£3ft«D«?>i=>ft. ^ffH 
t 3(C*it,»-C^ 7-7 V > ifft co&mmft K co <fc >3 «> 
<^5. Bf(BIt4{C*it>-Cv^^i/y>yKP 

M^gf3£E^KPMj:ofc^:#<«cofc<brft(i. mm 

07 l^ONSftffiWrffiaiSft*. Cft<tR^{C«tia 

rtteJW©* -y-ji/s/ y >^iE*iaff*(ifa)?ft. c©se 
^©^u-*jg*«iai^-t&ffli©*-Y-^ y >^(cjnA 
€.ftS. iot, c©te@JWMB©^u-+jBaEtt— ^ 
IPtiSr^t-v^ if y >^ffPM«fc ») feflfi>»2 ©^u 
-+«EE<!:ife«3. !6llrt*ftffiI©^U-*StBE«-^ai8 
X7j%f7^ $is y > yjE«fc 0 6<Bb>BE27 & «c 

[oi34]cftK«to-c. mmmmmv:®r>tam 
&mt)Z&msicx?mx* sp^. gMicti 

y>^EE<t0i^<Ti«fc5{c. vxar«/y>ygEPM« 

3e»«ce@rtil-<i* y > arE**«r s c £ tc 

[0135] S4>T>^^*i- FWfBlfcA ») ■<»■*■ 
^J£@fifflU©«l£{£*f Urr>?x+9 FMfpicj:«M 
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* v K MflPCDglf? % a 6 it -5 C i *j-c t * „ 
7n-t>t5isiai 5syii occ*s(,>r§¥&ofc:/u- 
[0 1 3 6] H2 l(C^-r«{C. mw?u—tfiz*~ h 

[0 13 7] m<X7-v-7& 3 OTtt, 
PM*tfc{i}-rS. &< Xf"^8 4 0"C«. mtfci&V 

^f-f 78 5 OTtt, v^^i/i;>yEEPM3W9fS 
JKjKPM«fc»5fc^:#t»*>5^*i*l|»rSti > 

■tcm&tCitXT- -^8 6 0 (Ciitf. 
[0 13 8] Xf^8 6 0ttt, *f*«&SdVB*i 
i^5£*#!l£jIfiKdVB (WU*0. 3G) 
l*5**1313ft5„ C<O0f^*«:«jgaKd VB 

t©*?-* :/8 6 0KTS5£4fl|tf3ftfci§£K:«*^* 

^8 i otcKD. -*«£«»fsnfcJ©^K:«^^-y7' 

8 7 0 {Ciitf. 

[0139] OTtt, SMSfflrl©*-^-.^ 

«. mtfH2 2fc^-TJ:^W: v *#«il£d Vb©* 

S£ff0§tef*„ CQiiOTWttl*. *f-?:/8 5 0Xtt 

seoKfctvtsewKSfi.saiT. a»*ft3SSVB 

[0140] £<DJz5f3ffl®ifimf 3tt/cKHCtt. *W 
RB5£ 3 ti Z> *>©-C«tt < . ##S9!©ISHl*i©&«©S&!§ 

[0141] ( i ) m*.{& mnzm i wt0H-c». gsssw 



^IST 1 0-3 1 0045 
30 

[0142] WKSmiLT. &««&©*-< 

[0 143] WKrSittL-C. *ffc)£j$g* 

ss!B©iffli (Mx.&gria>ttEimR#i 5=&aat« 

[0 144] (2) &tc. ^12*3, 4HJfif«l(C*jW4 
JtflWffil#5 6©ttfe»HC > 05j|feWK*JWS*«8P^ 

7 1 4»fflOT*iJ8i)r*J:^«:L.rfcJ:t>. a»cc»5H 
J6Wfc*jW^*(|fflyf7 l©«?b»){c^3. 4|QfiWc*j 

[o 145] jisa. m®&7 lzm^zmtcte. 

'J > #EE P M««-^ it )vx V n - ^ ©jfti>^{ tic (S o 
«KBI#7 1 ©ON *fi?fifr*-.SJ: 5 ^MfCiS 

(3) MK:. meiliSWcfcWisait^©^*^^ 
Kit i;rfiEiat«/!S4i^i-r 4 «fc ^ fc u r 4> j; t 

[0 146] (4) m3~m5HJS«<»:m6S^ 

ifi. m^tmrnmtji^wtic. -^©«isfflii*>?,f6^ 
©*«Hfflcc^u-+iR*ig;«;-r#.5E«t?*n« > 
©iBtccaffl-cifs. m6iii6tf!i**nr*&FR 

-filirteFL. :&&l£RR-£&t£RL©#i3«aii&4 

[0147] ( e ) iasrojgjfe^rttmMo^u- 
mit-^tc^r. c©mmfB-^{c±9-7't'-*?£jEE£e£ 

[0 148] (7) */c. Jfe^lHliS^f^att^b- 
+tc2ifflL/r*>J:c>. c©att7'u-*©fiRfc«vx^ 
S/U > ^BESy** * - A ^- * $ £$IJ8p-r -5 C t. IC «k o 

[HiS©lBmaSiM] 

[ia i ] »i*jfe^©^u-*ffi@*f r ;ua-c*€.„ 
[ m 2 ] mi H5gw©mmw*fi£?r ^-r ^ a ^ m-c 

*4. 
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[S3] m i m&moT \rMVttmin<T 

[06] *2^fflCD:/U--*Btt*? t JHa'C**. 

[0 7] m23mm<owm.mw9m*7n-ryzi-** 

[08] SS3 0li6ffl©:/U-*ffi^?^MgT*-S. 10 

[0 9 ] S&3 mmmoitmMWft<Dm'tZ7f;T v 
[0io] m3mmm(omm.mmfS,ini-r^a 
[0in »3*jfifl»icD*([SPA!ia%*-r7P-^+- 

[012] m 3 3l!fifiai©*lJiai{c «fc 4 tta&fcmf KIHB 
[013] m 3 ^iSM©*IS©*W6^;i2^4*-rsiW 

0f*S. 20 
[014] SM3S»0!KD:7U-*ffi*** s ;H8-c* 

£. 

[015] »5^i6Cf!J©^U-+E«*7 !r ;l,H-r* 

[016] m 5 nffiwofw^afc jj^r 7n-ft- 
[017] »6Hj60d©*((ffli«ia4^-r7P-^i.- 
[018] memmmozrT v>ifntmE'Wx* 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

ZGE CUT OFF AT TOP, BOTTOM OR SIDES 
ED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



